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SUMMARY  AND  RECOMMENDATIONS 


Westalta  Products  Pipe  Line  Ltd. 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to  the 
advice  of  its  staff,  to  its  own  knowledge,  and  particularly 
to  the  following: 

(a)  the  Board  does  not  believe  an  integrated  natural 
gas  liquids  gathering  system  would  best  serve 
the  interests  of  consumers  within  Alberta,  nor, 
for  the  surplus  volumes  available,  producers 
seeking  markets  beyond  Alberta; 

(b)  for  the  volumes  of  natural  gas  liquids  which  the 
Board  estimates  will  be  available,  the  Board 
believes  that  the  system  is  ove r- de s i gne d ; 

(c)  the  design  of  the  system  is  predicated  on  large 
scale  movements  south-eastward  from  Calgary  and 
is  not  suitable  for  the  marketing  pattern 
anticipated  by  the  Board; 

(d)  the  applicant  is  not  the  owner  of  natural  gas 
liquids,  nor  does  it  have  contracts  with  owners 
of  product  for  the  purchase  or  transport  of 
natural  gas  liquids; 

(e)  the  Board  does  not  believe  that  the  project  as 
proposed  is  economically  feasible; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that  it 
objects  to  the  pipe  line  proposed  in  the  application  and  that 
it  disapproves  of  the  application. 
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Britamoil  Pipe  Line  Company  Limited 

A .  Pincher  Creek  to  Calgary  Pipe  Line 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to 
the  advice  of  its  staff,  to  its  own  knowledge,  and  partic¬ 
ularly  to  the  following: 

(a)  the  Board  believes  that  a  more  logical  market 
for  the  condensate  produced  in  the  Pincher 

C r e e k-Wa t e r t on  area  would  be  reached  through 
the  proposed  Hudson's  Bay  pipe  line; 

(b)  the  Board  believes  it  desirable  that  the  market 
for  condensate  in  Calgary  be  available  for 
production  from  nearby  fields; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that  it 
objects  to  the  pipe  line  proposed  in  the  application. 

B .  Rimbey  to  Edmonton  Pipe  Line 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to  the 
advice  of  its  staff  and  to  its  own  knowledge,  and  particularly 
to  the  following: 

(a)  the  Board  believes  the  design  and  route  of  the 

proposed  pipe  line  to  be  suitable  for  the  present 
and  anticipated  future  volumes  of  natural  gas 
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liquids  which  will  be  available  to  the  pipe 
line  for  movement  to  Edmonton; 

(b)  existing  crude  oil  pipe  lines  which  might  be 
available  for  the  transportation  of  butanes 
and  condensate  from  the  area  which  would  be 
served  by  the  proposed  pipe  line  to  Edmonton, 
are  operating  near  capacity  and  would  reach 
capacity  within  four  to  five  years  even  if 
fully  powe  red ; 

(c)  the  Board  believes  the  proposed  pipe  line 
could  better  handle  propane  and  butanes  than 
could  the  existing  crude  oil  pipe  lines  and 
that  it  would  provide  more  flexibility  for 
the  transport  of  condensate; 

(d)  the  Board  believes  the  project  as  proposed  is 
economically  feasible; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that  it 
does  not  object  to  the  pipe  line  proposed  in  the  application, 
but  recommends  that  any  permit  issued  be  subject  to  a 
condition  that  the  applicant  demonstrate  that  arrangements 
for  the  financing  of  the  proposed  line  are  completed  and  that 
construction  of  it  is  commenced  by  March  31,  1962. 
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Provincial  Products  Pipelines  Limited 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to  the 
advice  of  its  staff,  to  its  own  knowledge,  and  particularly 
to  the  following: 

(a)  the  Board  does  not  believe  an  integrated  natural 
gas  liquids  gathering  system  would  best  serve 
the  interests  of  consumers  within  Alberta,  nor, 
for  the  surplus  volumes  available,  producers 
seeking  markets  beyond  Alberta; 

(b)  for  the  volumes  of  natural  gas  liquids  which  the 
Board  estimates  will  be  available,  the  Board 
believes  that  the  system  is  over-designed; 

(c)  the  applicant  is  not  the  owner  of  natural  gas 
liquids,  nor  does  it  have  contracts  with  the 
owne  rs  of  product  for  the  purchase  or  transport 
of  natural  gas  liquids; 

(d)  the  Board  does  not  believe  that  the  project  as 
proposed  is  economically  feasible; 

(e)  Provincial  Products  Pipelines  Limited  is  now 
under  new  ownership  and  management  and  the  new 
management  does  not  support  the  proposal; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that  it 
objects  to  the  pipe  line  proposed  in  the  application  and  that 
it  disapproves  of  the  application. 
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Hydrocarbons  Pipeline  Limited 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to  the 
advice  of  its  staff,  to  its  own  knowledge,  and  particularly 
to  the  following: 

(a)  the  Board  does  not  believe  an  integrated  natural 
gas  liquids  gathering  system  would  best  serve 
the  interests  of  consumers  within  Alberta,  nor, 
for  the  surplus  volumes  available,  producers 
seeking  markets  beyond  Alberta; 

(b)  for  the  volumes  of  natural  gas  liquids  which  the 
Board  estimates  will  be  available,  the  Board 
believes  that  the  system  is  over-designed; 

(c)  the  applicant  is  not  the  owner  of  natural  gas 
liquids,  nor  does  it  have  contracts  with  the 
owners  of  product  for  the  purchase  or  transport 
of  natural  gas  liquids; 

(d)  the  Board  does  not  believe  that  the  project  as 
proposed  is  economically  feasible; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that  it 
objects  to  the  pipe  line  proposed  in  the  application  and  that 
it  disapproves  of  the  application. 
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Hudson's  Bay  Oil  and  Gas  Company  Limited 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to  the 
advice  of  its  staff,  to  its  own  knowledge,  and  particularly 
to  the  following: 

(a)  the  proposal  would  provide  access  to  a  new 
and  logical  market  area  for  moderate  volumes 
of  natural  gas  liquids  and  would  have  the 
result  of  making  the  market  for  pentanes  plus 
in  Calgary  available  to  production  from  nearby 
fields  ; 

(b)  the  system,  while  over-designed  for  the  volumes 
anticipated  by  the  Board  in  the  immediate  future, 
appears  a  proper  one,  having  regard  to  the 
prospects  of  future  discoveries; 

(c)  Shell  Oil  Company  of  Canada,  Limited  has  given 
an  undertaking  to  sell  to  Hudson's  Bay  or  to 
transport  on  its  own  account  through  the 
proposed  pipe  line,  approximately  4,000  barrels 
per  day  of  condensate  from  the  Waterton  Field; 

(d)  Hudson's  Bay  Oil  and  Gas  Company  Limited  has 
arrangements  with  Continental  Oil  Company,  whereby 
Continental  would  purchase  at  competitive  prices 
up  to  10,000  barrels  per  day  of  condensate; 
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(e)  the  Board  considers  the  project  to  be 
economically  feasible; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that 
it  does  not  object  to  the  pipe  line  proposed  in  the  applic¬ 
ation,  but  recommends  that  any  permit  issued  be  subject  to 
a  condition  that  the  applicant  demonstrate  that  arrangements 
for  the  financing  of  the  proposed  line  are  completed  and 
that  construction  of  it  is  commenced  by  March  31,  1962. 
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Royalite  Oil  Company,  Limited 

The  Board,  having  considered  all  evidence  presented  at 
each  of  the  hearings  in  connection  with  this  and  the  other 
applications  dealt  with  in  this  report,  having  regard  to  the 
advice  of  its  staff,  to  its  own  knowledge,  and  particularly 
to  the  following: 

(a)  for  the  volumes  of  natural  gas  liquids  which  the 
Board  estimates  will  be  available,  the  Board 
believes  that  the  system  is  properly  designed; 

(b)  the  proposed  system  would  utilize  present 
pipe  line  facilities  and  avoid  an  extensive 
diversion  around  the  City  of  Calgary; 

(c)  the  proposed  system  would  provide  more  economical 
transportation  for  natural  gas  liquids  from  the 
Jumping  Pound-Wildcat  Hills  area  to  Calgary  than 
the  present  rail  or  truck  facilities; 

(d)  the  Board  believes  that  the  project  is  economically 
feasible ; 

hereby  notifies  the  Department  of  Mines  and  Minerals  that  it 
does  not  object  to  the  pipe  line  proposed  in  the  application, 
but  recommends  that  any  permit  issued  be  subject  to  a  con¬ 
dition  that  the  applicant  demonstrate  that  arrangements  for 
the  financing  of  the  proposed  line  are  completed  and  that 
construction  of  it  is  commenced  by  March  31,  1962. 
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The  Oil  and  Gas  Conservation  Board,  pursuant  to  the 
provisions  of  The  Pipe  Line  Act,  1958,  being  chapter  58 
of  the  Statutes  of  Alberta,  1958,  hereby  respectfully 
submits  to  the  Department  of  Mines  and  Minerals  all  of 
its  recommendations  hereinbefore  set  out. 


G.  W.  Govier,  P.Eng., 
Deputy  Chairman. 


A.  F.  Manyluk,  P.Eng., 
Board  Member. 


V .  Millard, 

Acting  Board  Member. 


Dated  at  Calgary,  Alberta, 
this  21st  day  of  June,  1961. 
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I  INTRODUCTION 

During  the  last  several  months,  since  May,  1960,  the 
Oil  and  Gas  Conservation  Board  has  held  hearings  in  conn¬ 
ection  with  several  applications  under  The  Pipe  Line  Act, 
1958,  for  permits  to  construct  pipe  lines  for  the  trans¬ 
mission  of  natural  gas  liquids.  The  applicants  were 
Westalta  Products  Pipe  Line  Ltd.,  Britamoil  Pipe  Line 
Company  Limited,  Provincial  Products  Pipelines  Limited, 
Hydrocarbons  Pipeline  Limited,  Hudson's  Bay  Oil  and  Gas 
Company  Limited,  and  Royalite  Oil  Company,  Limited. 

The  pipe  lines  for  which  permits  were  requested  each 
would  carry  one  or  more  of  the  natural  gas  liquids  to  a 
market,  or  to  a  point  from  which  the  liquids  could  be 
further  transmitted,  or  to  a  place  of  storage.  In  the 
case  of  Westalta  Products  Pipe  Line  Ltd.,  it  was  proposed 
to  transport  natural  gas  liquids  to  the  pipe  line  of 
Foothills  Pipe  Lines  Ltd.,  an  affiliated  company,  as  part 
of  an  overall  scheme  for  the  gathering  of  liquid  products 
at  gas  processing  plants  in  Alberta  and  delivery  to  the 
Chicago  area.  Similarly,  Hudson's  Bay  Oil  and  Gas  Company 
Limited  contemplated  delivering  condensate  at  the  Alberta- 
Montana  border  for  sale  there  to  the  Continental  Oil 
Company.  Other  applicants  were  not  as  directly  concerned 
with  extraprovincial  markets,  but  each  necessarily  had  to 
consider  the  problem  of  quantities  of  liquid  products 
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which  would  be  produced  in  Alberta,  the  surplus  after 
satisfying  markets  in  the  Province  and  possible  disposition 
elsewhere  of  the  remainder. 

During  the  period  with  which  the  above  referred  to 
hearings  occurred,  hearings  were  also  held  concerning  the 
application  under  The  Gas  Resources  Preservation  Act,  1956, 
of  Foothills  Pipe  Lines  Ltd.  for  a  permit  authorizing  the 
removal  of  propane  and  butanes  from  the  Province  in 
pursuance  of  the  scheme  for  the  delivery  of  liquid  products 
to  the  Chicago  area.  As  the  broad  area  of  consideration  at 
each  of  the  pipe  line  application  hearings  covered  matters 
considered  at  the  others  and  at  the  Foothills  hearings,  it 
was  decided  that  evidence  adduced  at  the  hearing  of  each 
application  would  be  referred  to  by  the  Board  in  its 
consideration  of  the  other  applications,  and  intimation  of 
this  decision  was  expressed  at  the  hearings. 

For  clear  understanding  of  the  applications,  the 
distinction  between  the  various  products  concerned  should 
be  borne  in  mind.  For  this  purpose  the  Board  has  prepared 
definitions.  Some  of  the  terms,  particularly  the  term 
"condensate",  were  used  at  times  in  senses  varying  slightly 
from  those  indicated  by  the  definition,  and  in  any  place 
in  this  report  where  difficulty  might  arise  therefrom  the 
variation  has  been  noted.  However,  unless  otherwise 
stated,  in  this  report  the  following  terms  are  used  with 
the  following  meanings: 
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(a)  Natural  gas  liquids  -  the  liquid  hydrocarbons 
recovered  from  the  separator  treatment  or  the 
processing  of  natural  gas,  including  propane , 
butanes  and  pentanes  plus „ 

(b)  Propane  -  a  liquid  hydrocarbon  mixture  mainly 
of  propane  containing  a  few  per  cent  each  of 
ethane  and  butanes  , 

(c)  Butanes  -  a  liquid  hydrocarbon  mixture  mainly 
of  butanes  containing  a  few  per  cent  each  of 
propane  and  pentanes . 

(d)  Pentanes  plus  -  a  liquid  hydrocarbon  mixture 
mainly  of  pentanes  and  higher  hydrocarbons 
containing  a  few  per  cent  of  butanes  and  lighter 
hydrocarbons,  and  includes  natural  gasoline 

and  condensate o 

(e)  Liquefied  petroleum  gases  (LPGr)  -  propane  or 
butanes  or  a  mixture  of  propane  and  butanes . 

(f)  Natural  gasoline  -  a  liquid  hydrocarbon  mixture 
mainly  of  pentanes  and  higher  hydrocarbons  and 
having  an  ASTH  (American  Society  for  Testing 
Materials)  Distillation  End  Point  of  400  degrees 
Fahrenheit  or  less. 

(g)  Condensate  -  a  liquid  hydrocarbon  mixture  mainly 
of  pentanes  and  higher  hydrocarbons  recovered 

or  recoverable  by  separator  treatment  of  certain 


types  of  natural  gas. 
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The  applications  reported  herein  are  the  first  pipe 
line  applications  in  connection  with  which  a  full  consid¬ 
eration  of  the  transmission  and  possible  disposition  of 
the  various  natural  gas  liquids  had  to  be  considered. 

Because  of  this  some  comments  on  the  concern  of  the  Board 
in  considering  such  applications  may  be  useful. 

In  the  case  of  an  application  for  a  permit  to  construct 
a  pipe  line  for  the  transmission  of  ordinary  dry  gas  or 
residue  gas  the  Board  is  concerned  chiefly  in  assessing 
what  way  the  project  will  affect  the  interests  of  the 
producers  of  the  gas,  and  in  what  manner  it  will  serve  the 
communities  or  other  substantial  consumers  of  gas  in  the 
Province . 

These  concerns  are  present  no  less  when  it  is  the 
liquid  products  of  the  gas  that  is  to  be  transported. 
Essentially,  what  the  producer  wants  is  to  be  able  to 
market  his  product  to  the  best  advantage,  and  the  pipe  line, 
to  be  satisfactory,  must  carry  the  product  at  a  reasonable 
rate  to  the  place  at  which  he  wishes  to  sell  it.  As  we 
shall  see,  the  producer  believes  in  certain  cases  that  he 
will  be  served  best  if  he  himself  transports  the  product 
to  a  market  or  other  disposal  which  he  himself  has 
conceived  and  developed.  We  shall  see  also,  that  some 
producers  have  a  commingled  product  to  be  transported  and 
others  have  a  separate  product,  propane,  butane  or  pentanes 
plus,  which  should  be  transported  by  itself  if  the  cost  of 
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a  repeated  processing  is  to  be  avoided. 

Consumers  in  the  Province  also  may  be  affected  by 
the  outcome  of  the  hearings.  The  post-war  years  have 
seen  the  development  in  Alberta  of  the  widespread  use  of 
propane  and  also  the  establishment  of  a  petrochemical 
industry  which  depends  on  an  inexpensive  and  ready  supply 
of  the  liquid  products. 

In  the  present  applications  the  possible  marketing 
outside  of  the  Province  of  the  liquid  products  of  gas 
must  necessarily  be  considered,  and  the  responsibilities 
of  the  Board  under  The  Gas  Resources  Preservation  Act, 

1956  ,  should ,  therefore,  be  borne  in  mind.  It  may  be 
noted  that  by  reason  of  the  definitions  in  The  Gas 
Resources  Preservation  Act,  1956,  of  gas  and  oil,  a  permit 
or  an  exemption  would  be  necessary  before  propane  or 
butanes  could  be  removed  from  the  Province  as  these 
products  come  within  the  definition  of  gas.  Condensate, 
on  the  other  hand,  is  within  the  definition  of  oil  and  a 
permit  for  its  removal  would  not  be  required.  Natural 
gasoline  is  specifically  exempted  from  the  application  of 
The  Gas  Resources  Preservation  Act,  1956. 

The  object  of  The  Gas  Resources  Preservation  Act, 

1956,  as  expressed  in  section  3,  is  to  effect  the  preserv¬ 
ation  and  conservation  of  the  oil  and  gas  resources  of 
the  Province  and  to  provide  for  their  effective  utilization 
having  regard  to  the  present  and  future  needs  of  persons 
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within  the  Province.  Section  8  states  that  a  permit  for 
the  removal  of  gas  shall  not  be  granted  until  the  Board 
is  of  the  opinion  that  it  is  in  the  public  interest  to  do 
so,  having  regard  to  such  needs  and  the  established 
reserves  and  trends  in  growth  and  discovery  of  reserves 
of  gas  in  the  Province.  It  will  be  noted  from  these 
provisions  that  the  Board  must  have  regard  to  the  reserves 
of  both  oil  and  gas  and  to  present  and  future  provincial 
r e  qu ir  emen t  s . 

II  THE  APPLICANTS  AND  THE  APPLICATIONS 

Apart  from  the  desire  to  construct  pipe  lines  for  the 
transportation  of  one  or  more  of  the  natural  gas  liquids, 
similarities  between  the  projects  of  the  applicants  were 
so  limited  that  no  two  could  be  regarded  as  direct  parallels 
or  alternatives.  One  applicant  proposed  an  integrated 
system  to  gather  products  from  all  plants  in  the  Province 
productive  of  substantial  quantities  of  natural  gas  liquids 
and  deliver  the  surplus  bulk  of  products,  without  making 
use  of  any  existing  pipe  line,  to  a  line  that  would  provide 
further  transportation  to  an  ex t r a p r o v inc ia  1  market.  Another 
permit  applied  for  would  authorize  only  a  short  line  from 
a  particular  plant  to  an  existing  pipe  line  to  provide  the 
product  of  the  particular  plant  access  to  a  particular  local 
market.  Some  applicants  wished  to  handle  all  the  liquid 
products;  others  only  certain  ones.  Some  applicants 
proposed  to  construct  lines  only  step-wise  as  needed.  The 
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thinking  of  each  applicant,  from  which  its  project  grew, 
and  the  premises  on  which  it  was  based,  differed  from  those 
of  the  other  applicants. 

As  the  subject  applications  are  made  under  The  Pipe 
Line  Act,  1958,  the  Board's  function  with  regard  to  them 
is  advisory  rather  than  administrative.  With  this  report, 
the  Board  seeks  to  advise  the  Minister  of  Mines  and 
Minerals  and  his  Department  concerning  the  applications  and 
the  submissions  regarding  them  in  so  far  as  they  affect  the 
subjects  of  the  Board's  concern  referred  to  in  the  Intro- 
duct  i  on  . 

In  this  section  an  attempt  is  made  to  identify  each 
applicant  and  roughly  describe  the  pipe  lines  for  which  it 
asks  a  pe  rmi t . 

Westalta  Products  Pipe  Line  Ltd,  (hereinafter  called 
"Westalta")  is  a  subsidiary  of  Pembina  Pipe  Line  Ltd. 
(hereinafter  called  "Pembina").  As  such  it  is  a  sister 
company  to  Foothills  Pipe  Lines  Ltd,  (hereinafter  called 
"Foothills")  . 

The  Board's  hearing  concerning  Westalta's  application 
was  held  May  30  and  31,  June  11  and  13  to  16  and  October 
4,  1960.  Subsequently,  Westalta  applied  for  a  reopening 

of  the  hearing  for  the  purpose  of  hearing  representations 
as  to  variations  in  the  arrangements  made  with  respect  to 
certain  matters  referred  to  at  previous  hearings,  and  to 
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hear  these  representations  the  Board  sat  on  seven  days  between 
February  7  and  22 0  1961.  Westalta  and  its  affiliates  were 
represented  at  the  hearings  by  Mr.  G.  R.  ateer 3  Q  .  C  .  3  and 
Mr.  G  .  A.  C.  Steer  and  Mr.  K.  L.  Perry. 

The  Westalta  application  asked  for  a  permit  to  construct 
an  integrated  gathering  system  to  consist  of  approximately 
900  miles  of  pipe  line  ranging  in  size  from  4^  inches  to 
16  inches.  The  result  of  this  construction  would  be  a  system 
(Figure  2-1)  consisting  of  a  central  line  running  north  and 
south  between  Water  ton  and  Bentley  and  running  in  a  more 
westerly  course  as  far  north  as  Kaybob3  a  number  of  laterals 
connecting  plants  to  the  central  line  and  a  main  line  from  a 
point  on  the  central  line  near  Calgary  to  a  point  s  a  mile 
short  of  the  Alber ta-Montana  border  near  the  south-east 
corner  of  the  Province  s  where  it  would  connect  with  the 
proposed  pipe  line  of  Foothills. 

To  handle  production  from  plants  which  were  expected 
to  go  on  stream  in  late  I960,,  Westalta  proposed  to  construct 
first  a  pipe  line  from  the  Pincher  Creek  area  to  the  refinery 
complexes  in  Calgary  and  a  pipe  line  from  the  Homeg len-Rimbey 
area  to  the  refinery  complexes  in  Edmonton.  At  the  sitting 
at  the  end  of  May  3  1  9  6  0  3  the  applicant  hoped  to  have  these 

lines  ready  for  operation  by  November  30 9  1960.  By  19623 

Westalta  would  provide  connections  with  plants  at  Kaybob  3 
the  Windfall  group  (serving  the  Windfalls  Beaver  Creek  and 
Pine  Creek  fields)3  Pembina  s  Minnehik-Buck  Lake  5  Homeglen- 
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Rimbey  and  Westerose  South,,  Gilby9  Nevis  (two  plants)  ,  Wimborne  5 
Harmattan  East  and  Harma t tan-E lk t on s  Carstairs,  Crossf ie Id  s 
Jumping  Pound,  East  Calgary,,  Castle  River,  Watertcn  and  Pincher 
Creek.  A  contingency  allowance  was  made  to  provide  connection 
to  additional  plants  that  may  be  built  between  the  time  of  the 
hearing  and  1962  s  and  for  plants  constructed  thereafter  the 
estimates  included  additional  investment  figures  in  each  year 
equivalent  to  the  esti ma  ted  cost  of  twenty  miles  of  6-inch 
pipe  line  and  related  pumping  equipment. 

The  Westalta  system  was  designed  so  that  it  could 
deliver  products  to  Foothills  for  transportation  to  an  extra¬ 
provincial  market.  It  is  designed  with  a  view  to  handling 
some  82„000  barrels  per  day  in  1962„  and  to  handle  increasing 
loads  thereafter  up  to  an  annual  average  of  212„000  barrels 
per  day  by  1976.  Westalta  stated  that  its  application  is 
not  dependent  on  the.  granting  of  the  Foothills  application, 
and  without  Foothills,,  the  Westalta  system  less  the  main 
line  would  be  constructed  to  serve  local  requirements  and 
other  ways  of  delivering  the  products  to  outside  markets. 

Britamoil  Pipe  Line  Company  Limited  (hereinafter  called 
"Britamoil")  is  a  subsidiary  of  The  British  American  Oil 
Company  Limited  (hereinafter  called  "British  American")  and 
both  were  represented  at  all  of  the  hearings  ,  with  Mr.  R.  L. 
Fenerty ,  Q.C.  or  Mr.  W.  Winterton  or  both  appearing.  The 
Britamoil  hearing  was  held  on  July  18  to  20s  1960. 

Britamoil  applied  for  permits  to  construct  two  pipe 
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lines  (Figure  2-2), 

(a)  a  6  5/8-inch  line  from  the  Eritish  American 
Pincher  Creek  plant  to  the  British  American 
refinery  in  Calgary,  and 

(b)  an  8  5/8-inch  line  from  the  Rimbey  gas  plant 
to  the  British  American  refinery  in  Edmonton. 

The  applicant  proposed  to  construct  both  lines  in  1960,  but; 
presumably  would  now  do  so  in  1961.  The  pipe  lines  are 
intended  primarily  for  the  transportation  of  condensate  but 
would  be  available  for  propane  or  butanes  shipment  if 
required.  The  line  from  Pincher  Creek  would  have  a  capacity 
of  10,800  barrels  per  day  with  one  pump  station,  15,100 
barrels  a  day  with  the  addition  of  an  intermediate  booster 
station,  or  18,500  barrels  a  day  with  two  intermediate 
booster  stations.  The  Rimbey-Edmonton  line  would  have  a 
capacity  of  32,500  barrels  per  day  with  one  pump  station, 
and  44,800  barrels  per  day  with  an  intermediate  station. 
Initial  proposed  pumping  facilities  will  give  this  latter 
line  a  capacity  of  21,000  barrels  per  day. 

Provincial  Products  Pipelines  Limited  (hereinafter  called 
"Provincial  Products")  was  represented  by  Mr.  A.  S. 
Williamson,  Q.C.,  at  all  of  the  hearings  except  those  of 
the  Hudson's  Bay  and  Royalite  applications  and  the  Foot¬ 
hills  reopened  hearing.  The  hearing  concerning  the 
Provincial  Products  application  was  held  by  the  Board  on 
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September  20  to  2  3  3  1960.  Since  the  hearing  there  has  been 

a  change  in  the  ownership  of  this  company 5  and  the  new 
owners  have  indicated  to  the  Board  that  they  would  not  wish 
to  develop  a  project  in  the  manner  proposed  at  the  hearing. 
However,  in  the  preparation  of  this  report  the  Board  has 
given  full  consideration  to  the  evidence  adduced  at,  the 
Provincial  Products  hearing  and  has  included  the  same 
recommendations  it  would  make  if  this  change  had  not  occurred. 

The  permit  applied  for  by  Provincial  Products  would 
authorize  the  construction  of  a  system  comprising  nineteen 
sections  of  line  ranging  in  diameter  from  4^  inches  to  12  3/4 
inches.  Upon  completion  of  the  project  it  would  consist  of 
a  central  line  from  Pincher  Creek  in  the  south  to  the 
Inter pr ovine ia 1  Pipe  Line  terminal  at  Edmonton  at  the  north  , 
lateral  lines  to  connect  with  practically  all  existing  or 
anticipated  plants  in  the  Province  producing  substantial 
quantities  of  natural  gas  liquids,,  and  a  Calgary  refinery 
take-off  (Figure  2-3).  The  design  volumes  of  the  main  line 
sections  would  increase  as  the  line  moved  north  from  14s700 
barrels  per  day  at  Pincher  Creek  to  9  0  s  2  7  0  barrels  per  day 
at  E dmon t on . 

Construction  would  be  in  four  stages:  the  initial  phase  , 
1962  additions  j  1963  additions  and  possible  future  additions. 
The  initial  phase  would  consist  of  all  construction  for  which 
a  permit  was  asked  except  the  1962  and  1965  additions.  The 
1962  additions  would  be  a  lateral  line  from  Waterton  to 
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Pincher  Creek  and  a  lateral  from  Wildcat  Hills  to  the  earlier 
lateral  from  Jumping  Pound  to  Carstairs.  The  1965  additions 
would  be  a  lateral  tying  in  Burnt  Timber  to  an  earlier 
lateral  in  the  Westward  Ho-Harmattan-Elkton  area.  The 
possible  future  additions  indicated  in  the  submission  would 
connect  plants  in  Princess ,  Cessf ord  s  Hussar  and  Wayne- 
Rosedale  to  the  main  line  near  Calgary. 

Hydrocarbons  Pipeline  Limited  (hereinafter  called  "Hydro¬ 
carbons")  is  a  subsidiary  of  Canadian  Hydrocarbons  Limited 
(hereinafter  called  "Canadian  Hydrocarbons")  and  both  were 
represented  at  most  of  the  hearings  by  Mr.  R.  A.  MacKimmie  s 
Q.C.  Representations  concerning  the  Hydrocarbons  applic¬ 
ation  were  heard  concurrently  with  those  concerning  the 
Provincial  Products  application  on  September  20  to  23s  1960. 

The  Hydrocarbons  application  asked  for  a  permit  for 
the  construction  of  pipe  lines  for  the  transmission  of 
propane j  butanes,  natural  gasoline  and  condensates  (Figure 
2-4)  . 

The  proposed  pipe  lines  taken  together  would  form  a 
line  running  north  from  Pincher  Creek  to  Nevis  and  thence 
east  to  Hughenden  where  Alberta  Underground's  storage 
facilities  are  located  with  laterals  to  connect  plants 
in  fields  from  Waterton  in  the  south  to  Rimbey  at  the 
north.  Also  included  would  be  a  10  3/4-inch  line  from 
Hughenden  to  HardistyP  where  deliveries  to  the  Inter¬ 
provincial  line  might  be  made.  Line  sizes  would  range 


-  21  - 


from  4^  inches  to  12  3/4  inches,  and  capacities  proposed 
to  be  attained  by  1971  would  range  from  10,100  barrels 
per  day  at  Pincher  Creek  to  98,000  barrels  per  day,  moving 
into  Hughenden  and  85,100  barrels  per  day,  moving  into 
Hardisty.  The  Hydrocarbons  submission  indicated  that  the 
pipe  lines  would  be  constructed  in  1961. 

Hudson’s  Bay  Oil  and  Gas  Company  Limited  (hereinafter  called 
"Hudson's  Bay")  was  represented  at  some  of  the  hearings, 
with  Mr.  R.  A.  MacKimmie,  Q.C.,  or  Mr.  J.  H.  Currie  appear¬ 
ing.  The  hearing  concerned  with  the  Hudson's  Bay  applic¬ 
ation  was  held  on  December  13  and  14,  1960. 

Hudson's  Bay  applied  for  a  permit  to  construct  a  pipe 
line  for  the  transportation  of  condensate  from  the  Pincher 
Creek,  Waterton  and  Lookout  Butte  fields  (Figure  2-2).  It 
would  consist  of  a  line  of  a  nominal  size  of  four  inches 
from  Waterton  to  Pincher  Creek  and  a  line  of  a  nominal  size 
of  eight  inches  from  Pincher  Creek  to  Carway  on  the  Alberta- 
Montana  border.  Near  the  border  the  line  would  connect 
with  the  facilities  of  Aurora  Pipe  Line  Company,  an  act  to 
incorporate  which  is  now  before  Parliament.  The  line  would 
be  in  operation  in  1962.  The  Wa t e r t on- P in che r  Creek  section 
would  have  an  ultimate  capacity  of  16,800  barrels  per  day, 
and  the  section  from  Pincher  Creek  to  the  border,  with  one 
station  pumping  at  1,200  pounds  per  square  inch,  would  have 
a  capacity  of  31,000  barrels  per  day. 
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Royalite  Oil  Company 3  Limited  (hereinafter  called  "Royalite") 
applied  for  a  permit  to  enable  its  Valley  Pipe  Line  Depart¬ 
ment  to  construct  a  pipe  line  for  the  transportation  of 
natural  gasolines  and  stabilized  gas  condensate  produced 
from  gas  from  the  Wildcat  Hills  ,  Jumping  Pound  and  Sarcee 
fields.  The  Board  hearing  was  on  May  2,  1961,  and  the 
applicant  was  represented  by  Mr.  E.  J.  Chambers,  Q.C. 

The  proposed  line  would  be  of  4  1/2-inch  diameter.  It 
would  run  from  a  plant  to  be  erected  to  process  gas  from 
the  Wildcat  Hills  Field  to  the  Jumping  Pound  plant  (which 
is  expected  to  process  Sarcee,  as  well  as  Jumping  Pound,  gas) 
and  thence  to  a  point  south-west  of  Calgary  whe r e  it  would 
connect  with  an  existing  Valley  Pipe  Line  oil  pipe  line 
running  from  Turner  Valley  to  the  Calgary  refinery  area 
(Figure  2-2).  The  proposed  pipe  line  can  be  constructed 
in  1961.  Its  design  capacity  is  3,600  barrels  per  day. 

Ill  THE  NON-APPLICANT  INTERVENERS 

In  addition  to  the  applicants  mentioned  above,  a  number 
of  companies  were  represented  at  one  or  more  of  the  hearings. 

Alberta  Underground  Storage  Limited  (hereinafter  referred  to 
as  "Alberta  Underground")  was  represented  at  some  of  the 
hearings  by  Mr.  F.  T.  Phillips.  As  the  name  indicates,  this 
company  operates  underground  storage  facilities.  As 
Hydrocarbons  proposes  the  use  of  these  facilities,  and  as 
Canadian  Hydrocarbons  has  a  40  per  cent  interest  in  Alberta 
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Underground,  the  position  of  Alberta  Underground  was  sub¬ 
stantially  that  of  Hydrocarbons  and  Canadian  Hydrocarbons. 

The  remaining  owners  of  Alberta  Underground  are  British 
American  with  40  per  cent  and  Goliad  Corporation  with  20  per 
cent. 

Alberta  Gas  Products  System  Ltd,  (hereinafter  called  "Alberta 
Gas  Products")  was  represented  at  the  Royalite  hearing  by 
Mr.  C.  M.  Leitc'h  but  made  no  representations. 

Canadian  Chemical  Company,  Limited  (hereinafter  called 
"Canadian  Chemical")  was  represented  at  the  Foothills  hearings 
and  most  of  the  pipe  line  hearings  by  Mr.  W.  R.  Sinclair. 

It  is  engaged  in  the  petrochemical  industry  and  has  a  plant 
at  Edmonton.  The  continued  supply  of  LPG's  as  raw  materials 
at  a  price  that  will  permit  it  to  manufacture  its  products 
for  a  competitive  market  is  essential  for  this  intervener, 
and  any  P ro v in ce - wi de  system  that  would  collect  the  products 
to  a  focal  point  not  near  to  Edmonton  is  opposed  by  the 
intervener. 

Canadian  Industries  Limited  (hereinafter  called  "C.I.L.")  was 
represented  at  most  of  the  hearings.  Its  position  and  the 
basis  of  its  objection  are  practically  the  same  as  those  of 
Canadian  Chemical  Company,  Limited. 


2  4 


Trans-Canada  Pipe  Lines  Limited  (hereinafter  called  "Trans- 
Canada")  was  represented  at  all  the  hearings  but  that  con¬ 
cerned  with  the  Royalite  application,  and  participated  to  the 
extent  of  cross-examining  witnesses  at  some.  It  may  perhaps 
be  inferred  that  this  intervener  does  not  wish  to  be  excluded 
from  consideration  as  a  possible  carrier  of  the  liquid  products 
to  extraprovincial  markets. 

Interprovincial  Pipe  Line  Company  (hereinafter  called  "Inter¬ 
provincial")  was  represented  at  the  Westalta  hearing  and  some 
of  the  pipe  line  hearings  by  Mr.  R.  B.  Burgess.  It  operates 
an  oil  pipe  line  from  Edmonton  to  Sarnia  and  Port  Credit  in 
Ontario.  En  route  the  line  passes  through  North  Dakota, 
Minnesota,  Wisconsin  and  Michigan,  where  the  facilities  are 
those  of  a  subsidiary  company.  In t e r p r o v in c i a 1  hopes  to 
develop  its  position  as  a  carrier  of  the  liquid  products  to 
extraprovincial  markets.  It  may  be  noted  that  it  favours  the 
use  of  existing  oil  pipe  lines  where  available  for  the  trans¬ 
portation  of  liquid  gas  products  to  such  markets. 

The  Liquefied  Petroleum  Gas  Association  entered  appearances 
at  some  of  the  pipe  line  hearings.  This  organization  has  65 
member  firms  participating  in  the  production,  distribution, 
marketing  and  manufacturing  of  LPG's  in  western  Canada.  The 
Association  submitted  that  the  present  and  foreseeable 
requirements  of  domestic  and  industrial  consumers  for  LPG's 
in  western  Canada  including  Alberta  should  be  given  adequate 
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consideration  before  the  removal  of  LPG's  by  pipe  line  is 
permitted  and  that  the  competitive  position  of  LPG's  with 
respect  to  other  fuels  in  western  Canada  including  Alberta 
should  not  be  prejudiced. 

Goliad  Oil  &  Gas  Company  intervened  at  the  Westalta  hearing 
to  oppose  the  gathering  phase  of  the  We s t a 1 t a-F oo t hi 1 1 s 
project.  Goliad  operates  the  Pembina  central  fractionation 
plant  which  manufactures  liquid  by-products  of  natural  gas 
processing.  Not  only  is  a  long-range  pipe  line  gathering 
system,  as  proposed  by  Westalta,  premature,  Goliad  submitted, 
but  it  is  objectionable  because  the  light  hydrocarbons 
extracted  by  processing  should  not  be  mixed  with  condensate, 
since  the  markets  for  the  different  products  are  generally 
not  the  same.  Goliad  further  contended  that  the  Westalta 
pipe  line  system  would  have  the  effect  of  restricting  the 
local  marke  ts  to  those  that  could  be  served  by  the  terminals 
of  the  system  and  thus  lead  to  higher  consumer  costs,  and 
that  Goliad  does  not  desire  that  either  its  local  or  export 
markets  be  restricted  or  limited  by  the  proposed  pipe  line 
system. 

Triad  Oil  Co.  Ltd,  registered  as  an  interested  party  at  the 
Westalta  hearing  but  did  not  otherwise  participate  in  any  of 
the  proceedings. 
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Canadian  Husky  Oil  Ltd. s  Canadian  Superior  Oil  of  California, 
Ltd. ,  Shell  Oil  Company  of  Canada,  Limited ,  The  Calgary  and 
Edmonton  Corporation,  Fargo  Oils  Limited,,  Medallion  Petroleums 
Limited  and  Jefferson  Lake  Petrochemicals  of  Canada  Ltd.,  all 
appeared  at  the  reopened  Westalta  hearing  to  object  to  the 
"Tuloma"  contract.  This  was  a  draft  of  a  proposed  form  of 
contract  under  which  a  company  associated  with  Westalta  and 
Foothills  in  their  project  would  offer  to  buy  liquid  gas 
products  from  producers  in  Alberta  with  a  view  to  taking  the 
products  to  the  Chicago  area  for  disposition. 

IV  THE  PRESENT  AND  FUTURE  PRODUCTION 

OF  NATURAL  GAS  LIQUIDS  IN  ALBERTA 

The  Board  has  studied  in  detail  the  anticipated  thirty- 
year  production  of  natural  gas  liquids,  from  established  gas 
reserves  and  from  gas  reserves  not  yet  discovered.  Throughout 
the  preparation  of  its  production  forecast,  the  Board  has 
relied  heavily  on  the  extensive  evidence  submitted  by  the 
applicants  and  interested  parties  at  the  recent  hearings. 

The  details  of  the  forecasts  are  presented  as  Appendix  A  of 
this  report,  which  also  appears  as  Appendix  A  of  the  Board's 
report  regarding  the  application  of  Foothills  Pipe  Lines  Ltd. 

The  Board's  forecast  of  natural  gas  liquids  production 
has  been  prepared  to  reflect  anticipated  production  under 
conditions  of  both  minimum  and  maximum  plant  recoveries.  In 
the  minimum  recovery  case  conditions  were  assumed  similar  to 
those  existing  today,  where  there  is  very  little  economic 
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incentive  to  recover  propane  and  butanes  from  plants  being 
constructed.  The  maximum  recovery  case  reflects  additional 
economic  incentive  to  recover  these  products.  In  the  Board's 
opinion,  such  a  situation  might  result  from  the  construction 
of  a  pipe  line  to  carry  surplus  liquid  products  to  some  sub¬ 
stantial  market  not  presently  being  served  by  this  Province. 

The  Board  believes  that  some  consideration  must  be  given 
to  liquid  production  from  gas  reserves  not  yet  discovered, 
but  feels  that  it  is  virtually  impossible  to  predict  accurately 
the  production  from  the  total  reserves  to  be  discovered  over 
the  next  thirty  years.  For  this  reason,  the  Board  has  pre¬ 
pared  a  forecast  of  the  liquid  production  from  the  reserves 
expected  to  be  discovered  during  the  ten-year  period,  1961 
to  1970  inclusive.  The  forecast  includes  the  manner  in  which 
this  ten  years  of  trend  gas  and  the  resulting  liquids  will  be 
produced  over  the  next  thirty  years. 

The  following  is  a  resume  of  the  liquid  production  as 
forecast  by  the  Board,  from  established  gas  reserves  and 
from  reserves  to  be  discovered  over  the  next  ten  years.  The 
propane  production  is  expected  to  increase  from  the  present 
rate  of  about  5,400  barrels  per  day  to  a  peak  of  some  17,000 
barrels  per  day  in  1974,  provided  there  is  no  additional 
incentive  to  recover  propane.  The  forecast  production  then 
will  decline  to  about  11,500  barrels  per  day  by  1990.  Under 
conditions  of  increased  economic  incentive,  it  is  estimated 
that  provincial  propane  production  would  peak  at  some  25,500 
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barrels  per  day  in  1974  and  then  decline  to  about  17,000 
barrels  per  day  by  1990. 

The  Board  estimates  that  butanes  production  from 
established  gas  reserves  and  ten  years'  trend  gas  will  increase 
from  the  present  rate  of  about  4,600  barrels  per  day  to  a 
peak  of  some  15,000  barrels  per  day  in  1974,  and  decline  to 
some  8,500  barrels  per  day  by  1990,  provided  there  is  no 
increase  in  economic  incentive  to  recover  these  products.  It 
is  also  predicted  that  with  increased  economic  incentive,  the 
butanes  production  would  peak  in  1974  at  about  23,000  barrels 
per  day,  and  would  decline  to  some  14,000  barrels  per  day  by 
1990. 

The  pentanes  plus  production  from  established  reserves 
and  ten  years'  trend  gas,  it  is  estimated,  will  increase  from 
the  present  rate  of  about  20,000  barrels  per  day  to  over 
82,000  barrels  per  day  by  1974,  and  decline  to  some  42,000 
barrels  per  day  by  1990.  The  Board  does  not  believe  that 
future  changes  in  the  marketing  situation  will  significantly 
affect  the  production  of  the  pentanes  plus. 

V.  PRESENT  AND  FUTURE  REQUIREMENTS  OF  ALBERTA 

AND  FRINGE  AREAS  FOR  NATURAL  GAS  LIQUIDS 

The  following  discussion  of  the  present  and  future 
requirements  of  Alberta,  western  Saskatchewan  and  south-eastern 
British  Columbia  for  natural  gas  liquids  is  based  on  the  detailed 
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analyses  contained  in  Appendices  B  and  C  which  were  prepared 
for  the  Board's  report  to  the  Lieutenant  Governor  in  Council 
on  the  application  of  Foothills  Pipe  Lines  Ltd.  and  are 
included  with  this  report.  The  views  of  the  applicants  on 
the  present  and  future  requirements  for  natural  gas  liquids 
in  Alberta  were  extremely  helpful  to  the  Board  in  preparing 
its  own  estimates  of  the  future  demand  for  these  products  in 
the  Province.  The  estimates  presented  by  the  applicants  are 
discussed  in  detail  in  Appendix  B. 

PROPANE  ~  TOTAL  ALBERTA  REQUIREMENTS 

The  Board  has  predicted  that  the  total  propane  require¬ 
ments  in  Alberta  (excluding  fringe  markets)  will  increase 
from  5,000  barrels  per  day  in  1961,  to  8,400  barrels  per  day 
in  1965,  to  11,800  barrels  per  day  in  1970  and  reach  approx¬ 
imately  23,000  barrels  per  day  at  the  end  of  the  thirty-year 
forecast  period. 

The  estimates  provided  by  the  applicants  in  their  ten- 
year  forecasts  are  generally  comparable  to  those  prepared  by 
the  Board.  The  Foo thi 1 1 s-We s t al t a  estimates  are  generally 
less  than  those  of  the  Board's,  the  Britamoil  estimates 
slightly  higher  than  the  Board's  and  the  Hydrocarbon's  figures 
represent  relatively  close  agreement  with  the  Board's  own 
forecasts,  particularly  in  the  latter  years.  Provincial 
Product's  forecasts  of  Alberta  propane  requirements  were  not 
directly  comparable  to  other  forecasts  but  seemed  somewhat 
below  the  general  trend. 
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PROPANE  -  Domestic  and  Commercial 

In  its  analysis  of  the  propane  demand  among  domestic 
and  commercial  users,  the  Board  concluded  that  the  major 
area  of  growth  would  be  in  farm  areas,  followed  by  com¬ 
mercial  users  and  users  in  other  rural  areas.  The  Board 
expects  to  see  a  relatively  rapid  increase  in  consumption 
of  propane  by  domestic  and  commercial  users  in  Alberta  from 
approximately  2,300  barrels  per  day  in  1961  to  4,900  barrels 
per  day  in  1972.  Saturation  of  this  market  is  expected  to 
be  approached  in  the  early  1980's  at  somewhere  in  the 
neighbourhood  of  7,000  barrels  per  day.  Subsequent  increases 
in  demand  in  this  category  are  expected  by  the  Board  to  be 
relatively  modest. 

PROPANE  -  (Internal  Combustion  and  Industrial) 

The  Board  obtained  the  co-operation  of  the  Alberta 
Research  Council  in  assessing  the  internal  combustion  market 
for  propane.  It  was  concluded  that  a  good  potential  exists 
for  propane  as  a  motor  fuel,  particularly  if  more  effort  is 
made  by  manufacturers  and  distributors  in  the  provision  and 
sale  of  engines  designed  specifically  for  the  use  of  LPG  as 
a  fuel. 

The  Board  has  predicted  that  sales  of  propane  for 
internal  combustion  uses  will  increase  from  approximately 
100  barrels  per  day  in  1961  by  25  per  cent  annually  to  1965, 
15  per  cent  annually  to  the  early  1970's  and  at  a  decreasing 
rate  of  growth  beyond  that  date. 
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The  Board  has  estimated  that  industrial  uses  of  propane 
for  such  functions  as  a  drying  agent,  refrigerant  and  special 
industrial  heat  source  would  run  at  approximately  100  barrels 
per  day  in  1961,  increasing  to  200  barrels  per  day  in  1965, 

300  barrels  per  day  in  1970  and  reach  approximately  1,000 
barrels  per  day  by  the  end  of  the  forecast  period. 

PROPANE  -  Petrochemicals 

Canadian  Chemical  indicated  to  the  Board  at  the  Foothills- 
Westalta  hearing  that  its  total  requirements  for  propane  would 
increase  from  2,000  barrels  per  day  in  1961  to  3,200  barrels 
per  day  by  1965.  Making  allowance  for  the  quantities  of 
propane  which  will  be  obtained  from  refinery  sources,  the 
Board  has  estimated  that  Canadian  Chemical  will  require  1,300 
barrels  per  day  of  field  propane  in  1961  and  approximately 
2,200  barrels  per  day  in  1965. 

The  Bedard  has  made  provision  in  its  estimates  for  the 
construction  of  additional  petrochemical  plants  in  the 
Province  based  on  the  utilization  of  propane  by  adding  to 
the  expected  propane  consumption  of  Canadian  Chemical  in 
1964  and  1965  and  by  allowing  for  a  10  per  cent  growth  rate 
in  the  industry  between  1965  and  1968.  An  8  per  cent  rate 
of  growth  in  the  use  of  field  propane  by  petrochemical 
plants  has  been  projected  from  1968  to  1974  and  5  per  cent 
annually  to  the  end  of  the  forecast  period. 

PROPANE  ~  Fringe  Markets 


The  Board  has  allocated  500  barrels  per  day  in  1961 
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for  propane  consumption  in  areas  in  British  Columbia  and 
Saskatchewan  which  the  Board  has  considered  as  peripheral 
to  Alberta's  marketing  area.  This  quantity  increases  to 
700  barrels  per  day  in  1970  and  1,600  barrels  per  day  at 
the  end  of  the  thirty-year  forecast  period. 

BUTANES  ~  TOTAL  ALBERTA  REQUIREMENTS 

The  Board  expects  that  consumption  of  butanes  and 
bu t ane s- p r o p ane  mix  in  Alberta  will  reach  3,000  barrels  per 
day  in  1961,  increasing  to  3,800  barrels  per  day  in  1965, 

5,200  barrels  per  day  in  1970  and  over  11,000  barrels  per 
day  at  the  end  of  the  forecast  period. 

Of  the  applicants,  Britamoil  presented  estimates  very 
similar  to  those  prepared  by  the  Board,  Hydrocarbons  and 
Provincial  Products'  estimates  were  generally  less  than  those 
of  the  Board's  and  the  F oo t hi 1 1 s-We s t al t a  estimates  were  higher 
than  the  Board's  chiefly  due  to  the  inclusion  of  a  2,000  barrels 
per  day  demand  by  a  new  petrochemical  plant  in  1965. 

BUTANES  -  Domestic,  Commercial  and  Industrial 

Both  the  Board  and  the  applicants  have  made  provision 
for  only  relatively  minor  quantities  of  butanes  for  the 
domestic,  commercial  and  industrial  end-uses  in  Alberta  and 
fringe  markets  in  future  years. 

The  Board  expects  consumption  of  butanes  in  this  end-use 
in  1961  will  equal  approximately  100  barrels  per  day,  increasing 
to  300  barrels  per  day  by  1970  and  some  500  barrels  per  day 
by  the  end  of  the  forecast  period. 

BUTANES  -  Petrochemicals 


Canadian  Chemical  advised  the  Board  that  its  consumption 


33 


of  butanes  would  decline  considerably  from  present  levels 
until  1965.  Total  butanes  consumption  in  1965  was  estimated 
by  this  firm  to  be  in  the  order  of  300  barrels  per  day.  The 
Board  has  estimated  that  approximately  200  barrels  per  day 
of  this  amount  would  be  supplied  by  natural  gas  processing 
plants  in  the  Province. 

To  cover  the  possibility  of  the  construction  of  additional 
petrochemical  plants  to  use  butanes,  the  Board  has  added  500 
barrels  per  day  to  estimated  Canadian  Chemical  requirements 
in  1965  and  an  additional  100  barrels  per  day  for  each  year 
from  1966  to  1970.  The  Board  has  forecast  a  growth  in  butanes 
utilization  at  10  per  cent  per  annum  between  1965  and  1970, 

8  per  cent  between  1970  and  1975  and  5  per  cent  thereafter. 

BUTANES  -  Refineries 

The  Board  has  estimated  that  1961  refinery  consumption 
of  field  butanes  for  gasoline  blending  and  alkylate  feed  will 
approach  1,200  barrels  per  day,  reach  1,600  barrels  per  day 
by  1964  and  increase  by  4  per  cent  per  annum  thereafter. 

LPG  REQUIREMENTS  FOR  MISCIBLE 
FLOODING  IN  ALBERTA 

The  Board  has  estimated  that  requirements  for  propane 
and  butanes  for  miscible  flooding  will  be  in  the  order  of 
1,100  barrels  per  day  of  each  product  in  1961,  increasing  to 
1,600  barrels  per  day  in  1962.  By  late  1962,  the  Board 
anticipates  that  a  condensing  gas  drive  type  of  secondary 
recovery  mechanism  will  be  undertaken  in  the  Swan  Hills  area 
of  Alberta.  Propane  requirements  are  projected  to  increase 
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to  2,000  barrels  per  day  in  1963  despite  the  anticipated  com¬ 
pletion  of  presently  approved  miscible  flooding  schemes  in  the 
Pembina  Cardium  Pool  at  the  end  of  1962.  Butanes  requirements 
for  miscible  flooding  are  expected  to  decline  to  1,100  barrels 
per  day  by  1963.  Between  1966  and  1980  the  Board  has  allocated 
2,500  barrels  per  day  of  propane  and  1,300  barrels  per  day  of 
butanes  for  miscible  flooding  purposes  in  Alberta.  As  shown 
in  Table  B-8  of  Appendix  B,  these  quantities  are  then  forecast 
to  decrease  by  an  average  of  50  barrels  per  day  in  each  year 
to  the  end  of  the  forecast  period. 

CONDENSATE  AND  NATURAL  GASOLINE 
(PENTANES  PLUS) 

Following  the  close  of  the  Foo thi 1 1 s-We s t al t a  hearing, 
the  Board  surveyed  the  major  Alberta  refiners  requesting 
estimates  of  their  requirements  of  pentanes  plus  for  the  ten- 
year  period  to  1971  and  for  the  year  1981.  The  Board  found 
that  the  projections  of  requirements  for  pentanes  plus  in 
Alberta  as  presented  by  the  applicants  and  the  refiners  in 
relatively  close  agreement.  Gene ral ly, the  refiners  also 
indicated  a  preference  for  condensate  of  less  than  60  degrees 
API  gravity. 

From  the  information  made  available  to  it  and  its  own 
estimates,  the  Board  has  concluded  that  the  demand  for 
pentanes  plus  in  Alberta  will  probably  reach  14,000  barrels 
per  day  in  1962,  23,000  barrels  per  day  in  1965,  30,000 
barrels  per  day  by  1970  and  increase  thereafter  at  approxi¬ 
mately  3.5  per  cent  annually. 
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VI  THE  PRODUCTION  AND  REQUIREMENTS  OF 

NATURAL  GAS  LIQUIDS  ON  A  REGIONAL 
AND  SEASONAL  BASIS,  AND  THE  RESULTING 
DISTRIBUTION  PATTERNS 

In  an  attempt  to  illustrate  the  distribution  patterns 
for  natural  gas  liquids  in  the  Province  on  a  seasonal  basis, 
the  Board  has  analysed  in  detail  the  production  and  require¬ 
ments  as  forecast  for  one  particular  year.  The  year  1964  has 
been  selected  as  a  representative  year  for  a  discussion  of 
the  manner  in  which  future  production  and  requirements  are 
likely  to  occur  by  area,  and  seasonally  within  the  areas. 

The  year  1964  has  been  selected  because  virtually  all  the 
plants  necessary  to  serve  the  presently  approved  projects 
for  the  removal  of  natural  gas  from  the  Province  will  be  on 
stream,  and  because  the  amount  of  production  expected  for 
that  year  from  trend  gas  will  be  a  relatively  small  portion 
of  the  total  production.  The  Board  recognizes  that  as  time 
progresses,  the  distribution  of  provincial  production  and 
demand  is  likely  to  change.  For  this  reason  it  has  directed 
its  attention  to  the  trend  in  these  changes,  and  includes  a 
discussion  of  the  possible  future  effects  that  these  changes 
may  have  on  the  distribution  patterns  within  the  Province. 

The  Board  has  also  included  in  this  section  of  the 
report  a  discussion  of  the  suitability,  from  the  view  point 
of  composition  and  properties,  of  the  available  pentanes  plus 
in  the  Province  to  the  requirements.  The  Board  has  treated 
this  problem  much  in  the  same  manner  as  it  has  treated  the 
regional  and  seasonal  problems,  that  is,  it  has  analysed  the 
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composition  of  the  production  and  requirements  for  the  year 
1964,  and  has  discussed  in  general  the  trend  towards  future 
changes. 

For  convenience  of  discussion,  the  Province  and  adjacent 

fringe  areas  (1)  have  been  divided  into  five  natural  gas 

liquid  marketing  areas.  These  areas  are  outlined  in  Figure 

6-1.  Area  I  is  made  up  of  the  southern  portion  of  Alberta, 

the  fringe  marketing  areas  within  British  Columbia,  and  the 

southern  part  of  the  Saskatchewan  area  that  is  normally 

served  from  Alberta.  The  main  urban  centres  within  this 

area  are  Kimberley,  Fernie  and  Cranbrook  in  British  Columbia; 

and  Lethbridge  and  Medicine  Hat  in  Alberta.  Area  II  is  made 

up  of  the  south- cen tral  portion  of  Alberta  centring  around 

Calgary,  plus  an  adjacent  part  of  Saskatchewan  that  will 

likely  be  served  from  Alberta.  The  main  urban  centres  in 

this  area  are  Calgary  and  Drumheller  in  Alberta  and  Swift 

Current  in  Saskatchewan.  Area  III  consists  of  a  central 

strip  of  the  Province  of  Alberta  running  east  and  west  and 

centring  at  Red  Deer,  plus  an  adjacent  portion  of  western 

Saskatchewan.  There  are  no  major  urban  centres  other  than 

Red  Deer  within  this  area.  That  part  of  Alberta  that  lies 

north  of  Area  III,  excluding  the  Peace  River  area,  plus  the 

adjacent  part  of  Saskatchewan  that  will  logically  be  served 

from  Alberta,  has  been  designated  as  Area  IV.  This  area 

(1)  The  fringe  areas  in  British  Columbia  or  Saskatchewan, 
are  of  importance  only  in  the  marketing  of  propane. 

Since  there  is  little  demand  in  these  areas  for  Alberta 
produced  butanes  and  no  direct  demand  for  pentanes  plus, 
the  fringe  areas  are  not  considered  when  discussing  the 
marketing  patterns  for  these  products. 
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centres  around  Edmonton  and  also  includes  the  urban  centres 
of  Camrose,  Lloydminster  and  Wetaskiwin.  Area  V  is  the 
Peace  River  district  of  Alberta,  and  the  main  urban  centre 
in  this  area  is  the  City  of  Grande  Prairie. 

PROPANE 

Table  6-1  presents  the  propane  production,  requirements 
and  surpluses  for  the  Province  by  areas,  as  estimated  for  the 
year  1964.  The  table  includes  production  under  minimum  and 
maximum  plant  recovery  conditions.  For  minimum  recovery 
conditions,  which  reflect  economic  circumstances  similar  to 
those  existing  today,  the  table  presents  production,  require¬ 
ments  and  surpluses  as  estimated  for  an  average  demand  day, 
a  peak  winter  demand  day,  and  a  minimum  summer  demand  day. 

For  purposes  of  comparison,  the  production,  requirements 
and  surpluses  under  maximum  recovery  conditions  are  presented 
for  an  average  demand  day. 

Figures  6-2,  6-3  and  6-4  are  maps  of  Alberta  and  adjacent 

areas  on  which  are  illustrated  the  probable  distribution 
patterns  for  propane  for  the  year  1964,  assuming  minimum 
plant  recoveries.  Figure  6-2  reflects  an  average  demand  day, 
Figure  6-3  a  peak  demand  winter  day,  and  Figure  6-4  a  minimum 
demand  summer  day. 

From  Figure  6-2  it  can  be  seen  that  the  major  portion  of 
the  production  is  expected  to  occur  in  Areas  III  and  IV,  with 
lesser  amounts  being  produced  to  the  south  in  Areas  I  and  II, 
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and  with  no  production  expected  for  Area  V.  The  greatest 
requirement  for  propane  is  expected  to  occur  in  Area  IV. 

This  is  due  mainly  to  the  existence  within  this  area  of 
large  requirements  for  the  petrochemical  industry  and  for 
miscible  flooding  purposes.  The  remainder  of  the  provincial 
propane  requirements  are  for  domestic  and  commercial  needs, 
and  are  spread  throughout  the  Province,  reflecting  generally 
the  rural  population  within  each  area. 

On  the  basis  of  the  forecast  production  and  requirements 
by  areas  for  the  year  1964,  the  Board  has  for  illustrative 
purposes  prepared  an  estimated  overall  distribution  pattern 
for  propane,  on  an  average  daily  basis.  The  figures  given 
on  the  maps,  reflecting  movements  within  the  Province  or  out 
of  the  Province,  must  be  interpreted  in  order  of  magnitude 
only.  The  illustrative  pattern  presented  as  Figure  6-2 
assumes  minimum  plant  recoveries  and  the  removal  of  surplus 
quantities  of  propane  from  the  Province,  both  east  from 
storage  at  Hughenden  ,  and  west  to  British  Columbia  and  the 
Pacific  North-west,  by  rail  and  truck  in  all  cases.  If  it 
happens  that  some  portion  of  these  movements  should  be 
impossible,  the  resulting  surplus  quantities  of  propane  would 
have  to  be  reinjected  into  reservoirs  within  the  Province, 
for  storage  purposes. 

It  can  be  seen  from  the  figure  that  there  will  likely 
be  a  movement  of  propane  into  the  Peace  River  district  of 
Alberta  from  British  Columbia.  This  movement  into  Area  V 
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might  average  some  200  to  275  barrels  per  day,  and  will  likely 
be  augmented  by  a  slight  movement  of  propane  into  the  district 
north  from  Area  IV.  According  to  the  figure,  Area  IV  should 
be  in  a  surplus  position  for  propane  after  these  small  ship¬ 
ments  into  Area  V.  Of  the  total  surplus  of  some  1,300  to 
1,500  barrels  per  day  about  one-half  should  move  in  a  southern 
direction.  This  movement  on  a  year-round  basis  reflects  the 
existence  of  underground  storage  at  Hughenden,  south  of 
Area  IV.  A  part  of  the  remaining  surplus  amounting  to  some 
400  to  500  barrels  per  day  will  likely  move  directly  east  to 
markets  beyond  the  normal  fringe  areas.  The  remaining  surplus 
of  some  200  to  300  barrels  per  day  will  probably  move  into 
central  British  Columbia.  Some  portion  of  this  surplus  may 
have  to  be  reinjected  and  stored  in  reservoirs  within  Alberta. 

Area  III  is  also  predicted  to  be  in  a  year-round  surplus 
position  with  respect  to  propane.  Bearing  in  mind  movements 
into  the  area  (largely  to  storage  at  Hughenden)  from  the 
north,  the  surplus  may  average  as  much  as  1,700  to  1,900 
barrels  per  day.  Some  500  to  600  barrels  per  day  of  this 
surplus  will  likely  move  south  into  Area  II,  while  the 
remainder  will  have  to  find  its  way  to  markets  in  eastern 
Canada  and  central  British  Columbia  by  rail  and  truck,  or 
be  reinjected  for  storage  within  Alberta. 

Area  II,  including  the  substantial  movements  south  from 
Area  III,  will  likely  have  a  surplus  of  propane.  This  surplus, 
predicted  at  400  to  500  barrels  per  day  should  move  south 
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into  Area  I.  Area  I  is  predicted  to  be  in  a  balanced 
position  with  respect  to  the  production  and  requirements  of 
propane.  Movements  into  the  area  from  the  north  will  result 
in  a  surplus  that  may  average  as  much  as  400  to  500  barrels 
per  day,  and  should  be  destined  for  movement  out  of  the 
Province,  likely  to  the  Pacific  North-west  and  southern 
British  Columbia,  but  may  have  to  be  stored  in  part.  It 
must  be  pointed  out  that  some  of  the  movement  shown  from 
Area  II  into  Area  I,  may  take  place  as  direct  shipments  to 
distant  markets.  The  net  effect  on  these  two  areas  should 
remain  unchanged  by  these  shipments. 

The  existence  of  a  P r ov in c e - wi de  liquid  gathering  system 
intended  primarily  to  serve  an  extraprovincial  market  would 
likely  result  in  greater  propane  production  in  each  of  the 
previously  discussed  areas.  In  fact,  with  sufficient 
economic  incentive  the  propane  production  could  reach  the 
quantities  shown  in  Table  6-1  for  maximum  plant  recoveries. 

It  can  be  seen  that  the  largest  percentage  increase  in 
production  would  be  expected  in  the  southern  part  of  the 
Province.  This  situation  would  appear  to  go  contrary  to  the 
predicted  flow  pattern  towards  the  south.  Since  the  increased 
production  will  not  materialize  unless  some  economic  means  of 
moving  the  product  to  distant  markets  presents  itself,  and 
since  any  such  scheme  would  presumably  make  provision  for 
surpluses  in  the  southern  part  of  the  Province,  this  then 
would  not  significantly  upset  the  normal  flow  patterns.  The 
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main  change  in  the  flow  pattern  would  likely  be  a  substantial 
reduction  in  the  amount  of  eastern  movement  from  Hughenden, 
and  of  shipments  to  the  Pacific  North-west  and  British  Columbia 
from  Areas  I  and  II.  Another  effect  of  a  liquid  gathering 
system  would  be  the  virtual  elimination  of  the  possibility  of 
having  to  reinject  and  store  propane  due  to  lack  of  markets. 

The  quantity  of  surplus  propane  that  could  be  available  for 
movement  through  a  gathering  and  export  system  in  the  year  1964, 
could  range  from  some  2,400  barrels  per  day  under  minimum 
recovery  conditions,  to  as  high  as  7,000  barrels  per  day  under 
maximum  recovery  conditions. 

The  presence  of  facilities  for  the  removal  of  propane 
from  the  Province,  such  as  those  discussed  above,  might  have 
the  effect  of  reducing  the  role  of  Hughenden  storage  to  that 
of  serving  peak  requirements  for  only  the  Province  and  fringe 
marketing  areas.  Since  an  integrated  gathering  system  moving 
products  southward  in  the  Province  would  not  likely  provide 
specification  propane  at  many  points  throughout  the  system, 
the  value  of  Hughenden  storage  as  a  source  of  propane  to  meet 
these  peak  requirements  would  remain  important. 

Figure  6-3  presents  the  predicted  propane  production 
(based  on  minimum  plant  recoveries),  the  requirements  by 
areas  and  an  illustrative  distribution  pattern  for  a  winter 
peak  demand  day.  The  production  and  requirements  have  been 
taken  from  Table  6-1.  It  can  be  seen  that  the  requirements 
of  Area  V  (some  410  barrels  per  day)  will  likely  be  supplied 
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from  British  Columbia  and  from  Area  IV.  The  remaining  surplus 
propane  within  Area  IV  would  amount  to  some  1,300  to  1,500 
barrels  per  day.  Almost  one-half  of  this  surplus  will  likely 
move  south  and  be  distributed  throughout  Area  III,  while  the 
remainder  will  probably  be  moved  to  eastern  Canada  and  to 
central  British  Columbia  by  rail  and  truck.  On  a  peak  demand 
day  there  will  likely  be  some  movement  from  Hughenden  into 
Area  IV  to  meet  the  peak  requirements.  This  movement  might 
total  some  100  to  200  barrels  per  day. 

Area  III  will  also  be  in  a  surplus  position  under  peak 
demand  conditions.  Including  the  previously  mentioned  move¬ 
ment  into  the  area  from  the  north,  and  small  shipments  from 
Hughenden,  the  surplus  may  total  as  much  as  1,600  to  1,800 
barrels  per  day.  Some  1,000  to  1,200  barrels  of  this  daily 
surplus  should  move  south  into  Area  II  and  may  even  move  in 
part  into  Area  I.  The  remainder  would  have  to  be  shipped  by 
rail  and  truck  east  to  Manitoba  and  Ontario  markets  and  west 
to  British  Columbia  markets. 

According  to  the  forecasts  prepared  by  the  Board,  there 
will  not  be  sufficient  production  in  Area  II  to  meet  winter 
requirements.  The  deficiency  will  be  met  by  the  large  move¬ 
ments  south  from  Area  III,  and  by  shipments  of  up  to  300  to 
400  barrels  per  day  from  Hughenden  storage.  The  net  effect 
of  these  movements  will  be  to  place  the  area  in  a  surplus 
position,  and  this  surplus  of  some  800  to  1,000  barrels  per 
day  will  likely  move  south  into  Area  I.  The  propane  demand 
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is  expected  to  be  greater  than  the  production  within  Area  I, 
prior  to  the  movements  south  from  Area  II.  The  resulting 
surplus  after  these  southern  movements  will  likely  be  reflected 
in  a  movement  of  some  600  to  800  barrels  per  day  to  southern 
British  Columbia  and  to  the  Pacific  North-west.  If  any  of 
the  previously  mentioned  winter  shipments  out  of  the  Province 
should  be  limited  by  lack  of  markets,  then  reinjection  and 
storage  of  propane  within  the  Province  will  be  necessary.  The 
Board  believes  that  the  possibility  of  this  occurring  during 
a  winter  demand  day  will  not  be  too  great. 

The  construction  of  a  gathering  system  to  serve  an 
extraprovincial  market,  in  the  Board's  opinion,  would  have 
little  significant  effect  on  the  winter  propane  distribution 
patterns  within  the  Province.  The  main  change  that  might 
be  expected  would  be  a  reduction  in  movements  east  from  Area 
III  and  IV  or  south-west  from  Area  I.  The  major  portion  of 
these  surplus  quantities  of  propane  would  instead  likely  move 
into  the  gathering  system,  destined  for  removal  from  the 
Province.  The  shipment  of  propane  from  Hughenden  to  areas 
within  the  Province  would  continue,  and  in  fact  might  even 
increase  as  a  result  of  a  decline  that  would  be  expected  in 
the  amount  of  specification  product  moving  south  by  rail  or 
truck.  According  to  the  Board's  forecast,  the  propane 
available  for  removal  from  the  Province  during  the  winter 
period  might  range  from  some  1,800  barrels  per  day  under 
minimum  recovery  conditions,  to  as  high  as  7,000  barrels  per 
day  with  maximum  plant  recoveries. 
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Figure  6~4  presents  the  forecast  propane  production, 
requirements  and  probable  distribution  patterns  for  a  typical 
summer  minimum  demand  day.  The  production  has  been  based 
on  minimum  plant  recoveries,  and  along  with  the  requirements, 
has  been  taken  from  Table  6-1. 

It  can  be  seen  that  Area  V  (the  Peace  River  district) 
will  likely  be  supplied  with  its  entire  propane  requirements 
from  British  Columbia  during  the  summer  months.  This  would 
mean  a  movement  into  the  area  of  some  160  barrels  per  day. 

On  a  summer  minimum  demand  day,  it  is  predicted  that  Area  IV 
will  be  in  a  surplus  propane  position  amounting  to  some  1,100 
to  1,300  barrels  per  day.  It  is  likely  that  300  to  400  barrels 
of  this  surplus  will  move  into  Area  III,  100  to  200  barrels 
will  move  into  central  British  Columbia,  and  the  remainder 
will  move  into  storage  at  Hughenden  or  be  reinjected  into 
reservoirs  for  longer  term  storage  within  the  Province. 

Area  III,  including  movements  into  the  area  from  the 
north  should  have  a  propane  surplus  of  some  1,500  to  1,700 
barrels  per  day.  Virtually  all  of  this  surplus  will  have  to 
be  stored  (mainly  at  Hughenden),  with  small  shipments  south 
to  Area  II  and  west  to  British  Columbia.  The  predicted 
propane  production  in  Area  II  will  be  sufficient  to  meet  the 
expected  summer  requirements,  and  after  shipments  into  the 
area  from  the  north,  and  out  of  the  area  into  storage  at 
Hughenden,  a  surplus  of  some  100  to  200  barrels  per  day  will 
be  available  to  move  south  into  Area  I.  Area  I,  including 
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these  shipments  from  Area  II  will  have  a  surplus  of  from  200 
to  300  barrels  per  day.  This  surplus  will  have  to  be  disposed 
of  to  distant  markets  (probably  to  southern  British  Columbia 
and  the  Pacific  North-west) ,  or  will  have  to  be  reinjected  for 
storage . 

The.  existence  of  a  liquid  gathering  system  within  the 
Province,  serving  facilities  for  the  removal  of  propane,  would 
have  very  little  effect  on  the  summer  distribution  patterns. 
The  main  change  would  be  that  only  those  quantities  of  the 
surplus  propane  necessary  to  serve  the  peak  local  market, 
rather  than  the  quantities  necessary  to  serve  the  peak  local 

J  t  ; 

and  extraprovincial  markets  would  move  into  Hughenden  storage. 
The  remaining  surpluses  would  likely  move  south,  through  the 
gathering  facilities  destined  for  extraprovincial  shipment. 

In  addition  to  this  change,  it  is  probable  that  movements 
east  from  Hughenden  and  south-west  from  Area  I  would  decrease, 
and  that  the  necessity  for  reinjection  within  the  Province 
would  be  eliminated.  The  quantities  of  propane  that  would 
be  available  for  summer  shipment  through  an  export  system, 
could  be  about  2,600  barrels  per  day  under  minimum  recovery 
conditions.  This  quantity  could  be  as  high  as  6,200  barrels 
per  day  under  maxi mu m  recovery  conditions. 

The  future  trends  in  the  provincial  distribution  patterns 
for  propane  have  also  been  studied  by  the  Board.  It  is 
predicted  that  for  at  least  a  few  years  following  1964,  the 
production  will  increase  at  a  greater  rate  than  will  require- 
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ments,  and  as  a  result  the  provincial  surplus  will  increase. 
The  trend  in  the  location  of  this  future  production  will 
naturally  depend  to  a  great  extent  upon  the  locale  of  future 
gas  and  oil  discoveries.  The  accessibility  to  marketing 
areas  of  products  from  these  new  discoveries  will  also  dictate 
where  future  propane  production  may  take  place.  Having 
considered  these  two  factors,  the  Board  predicts  that  the 
location  of  the  future  propane  production  in  the  Province  will 
experience  a  very  gradual  shift  towards  the  north-west.  The 
Board  also  believes  that  the  mo v erne n t  of  miscible  flood 
requirements  from  Pembina  to  Swan  Hills,  the  growing  propane 
demand  for  petrochemical  purposes  in  the  Edmonton  area,  and 
the  greater  growth  in  the  domestic  and  commercial  category 
in  the  northern  part  of  the  Province  may  bring  about  a  north¬ 
ward  movement  in  the  location  of  propane  demand. 

These  trends  in  the  location  of  production  and  require¬ 
ments  along  with  the  increasing  surplus  will,  in  the  Board's 
opinion,  have  little  or  no  effect  on  the  overall  distribution 
'patterns  within  the  Province.  The  only  real  effect  of  trends 
will  be  to  increase  the  quantities  of  surplus  propane  that 
must  be  moved  either  through  Hughenden  to  the  east  or  to 
British  Columbia  and  the  Pacific  North-west,  or  that  must  be 
reinjected  and  stored  within  the  Province.  These  increasing 
surpluses  would  also  mean  that  additional  quantities  of 
propane  would  be  available  for  mo v  emen  t  out  of  the  Province 
through  a  gathering  system  built  for  that  purpose. 
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In  summary,  the  future  movement  of  propane  within  the 
Province,  is  predicted  to  be  towards  the  south.  In  addition 
to  this  movement  within  the  Province,  there  will  likely  be  a 
movement  out  of  the  Province  east  from  Hughenden,  and  south 
and  west  to  British  Columbia  and  the  Pacific  North-west. 
Through  effective  use  of  available  storage,  it  is  estimated 
that  these  movements  could  be  as  much  as  3,500  barrels  per 
day  during  the  winter  and  as  little  as  600  barrels  per  day 
during  the  summer.  The  quantity  of  propane  that  must  be 
disposed  of  to  these  markets  or  be  reinjected  within  the 
Province  will  likely  increase  modestly  in  the  few  years 
foil  owing  1964. 

If  the  surplus  quantities  of  propane  were  being  moved 
to  an  extraprovincial  market  through  a  gathering  system  that 
did  not  incorporate  effective  use  of  storage,  it  is  estimated 
that  the  available  surplus  would  range  from  some  1,800  barrels 
per  day  in  winter  to  some  2,600  barrels  per  day  in  summer. 

The  load  factor  of  this  available  surplus  would  depend  largely 
on  the  effective  utilization  of  storage  and  could  be  improved 
if  necessary.  It  is  also  predicted  that  the  existence  of  a 
gathering  and  trans-border  pipe  line  system  might  increase 
propane  production,  by  as  much  as  4,700  barrels  per  day. 

This  additional  surplus  would  be  available  on  a  year-round 
basis,  and  as  a  result  could  increase  the  load  factor  for 
propane  moving  from  the  Province  to  as  high  as  80  or  90  per 


cent. 
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It  must  be  stressed  again,  that  the  movements  both 
within  and  out  of  the  Province,  as  predicted  by  the  Board, 
are  of  an  illustrative  nature.  If  these  movements  or  com¬ 
parable  movements  should  be  impossible  due  to  lack  of  markets 
for  Alberta  produced  propane,  then  it  will  be  necessary  that 
the  existing  surpluses  be  reinjected  and  stored  within  the 
Province. 

BUTANES 

Table  6-2  presents  the  forecast  butanes  production, 
requirements  and  surpluses  for  the  year  1964,  on  an  area 
basis.  The  table  includes  production  estimates  reflecting 
both  minimum  and  maximum  plant  recovery  conditions. 

Since  the  seasonal  fluctuation  in  butanes  requirements  are 
much  less  than  for  propane,  and  since  the  number  of  con¬ 
sumers  of  this  product  is  small  compared  to  those  of  propane, 
the  Board  has  not.  included  in  the  table  the  production  and 
requirements  for  a  peak  winter  demand  day  or  a  minimum 
summer  demand  day. 

Figure  6-5  presents  the  forecast  butanes  production  (on 
a  minimum  recovery  basis),  and  the  requirements  by  areas,  for 
the  year  1964.  The  production  and  requirements  have  been 
taken  from  Table  6-2.  The  figure  also  presents  an  illustrative 
distribution  pattern  for  these  products,  assuming  that  no 
gathering  facilities  are  built  to  serve  an  extraprovincial 
market  specifically,  and  that  movements  out  of  the  Province 
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are  by  existing  means  of  transportation.  If  limited  markets 
for  Alberta  produced  butanes  should  restrict  this  movement 
out  of  the  Province,  the  surplus  butanes  may  have  to  be 
reinjected  into  reservoirs  for  storage,  or  in  some  cases 
might  be  reinjected  into  a  natural  gas  stream  and  moved  out 
of  the  Province  by  this  means. 

It  can  be  seen  that  the  major  portion  of  the  butanes 
production  should  occur  in  Areas  III  and  IV,  centring  around 
the  City  of  Edmonton.  A  lesser  amount  of  production  is 
predicted  for  southern  Alberta  and  no  production  is  predicted 
for  the  Peace  River  district.  The  major  portion  of  require- 
men  ts  also  are  expected  to  occur  in  Area  IV.  This  is  because 
in  addition  to  the  requirements  of  the  area  for  refinery 
purposes,  there  is  an  additional  requirement  within  the  area 
for  the  petrochemical  industry  and  for  miscible  flooding. 

The  only  other  significant  requirements  for  butanes  should 
occur  in  Area  II  to  serve  the  Calgary  refineries,  and  in 
Area  III  to  serve  the  Innisfail  refinery. 

The  figure  shows  that  there  may  be  some  slight  movement 
of  butanes  into  the  Peace  River  district  of  Alberta  from 
British  Columbia.  The  figure  also  shows  that  despite  the 
heavy  demand  for  butanes  within  Area  IV,  this  area  will  be 
in  a  definite  surplus  position  with  regard  to  these  products. 
The  surplus,  including  shipments  from  Area  III,  could  be  as 
high  as  3,800  barrels  per  day  and  would  have  to  move  either 
east  or  west  from  Alberta,  by  existing  transportation  means. 
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In  the  absence  of  special  facilities  designed  to  move  liquids 
out  of  the  Province,  it  is  quite  likely  that  the  major  portion 
of  the  shipments  would  be  through  the  Trans  Mountain  and 
Interprovincial  pipe  line  systems.  The  Board  recognizes  that 
the  establishment  of  markets  for  these  large  surplus  quantities 
of  butanes  is  most  unlikely,  and  expects  that  up  to  one-half 
of  the  surpluses  may  have  to  be  reinjected  for  storage  within 
the  Province,  or  be  moved  out  of  the  Province  as  part  of 
natural  gas  streams. 

It  is  predicted  that  Area  III  will  also  be  in  a  surplus 
position  with  respect  to  butanes.  This  surplus  may  amount  to 
some  1,900  to  2,100  barrels  per  day,  and  at  least  one-half  of 
it  will  likely  move  north  into  Area  IV  and  then  east  or  west 
through  the  existing  pipe  line  facilities,  or  be  reinjected 
for  storage.  About  300  to  400  barrels  per  day  of  the  remaining 
surplus,  will  likely  move  south  into  Area  II,  and  the  remainder 
will  have  to  move  directly  east  or  west  by  rail  and  truck. 

Those  products  moving  directly  east  from  this  area,  might 
make  use  of  Hughenden  storage  so  that  shipments  out  of  the 
Province  may  be  made  on  a  more  desirable  seasonal  pattern. 

Area  II,  including  movements  into  the  area  from  the 
north,  should  be  in  balance  with  regard  to  the  supply  of  and 
demand  for  butanes.  There  is  very  little  demand  for  butanes 
in  Area  I,  and  as  a  result  the  entire  area  production  of  some 
900  barrels  per  day  will  have  to  be  moved  to  distant  markets 
(in  British  Columbia,  the  Pacific  North-west  and  the  Mid-west), 
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or  be  reinjected  for  storage  within  the  Province.  The  location 
of  this  production  pretty  well  precludes  shipment  of  the 
products  through  either  the  Trans  Mountain  or  Interprovincial 
pipe  lines.  The  movements  will  have  to  be  by  rail  or  road 
facilities,  or  by  some  future  products  pipe  line  that  could 
be  built  in  the  area. 

The  Board  has  studied  the  seasonal  demand  picture  for 
butanes,  but  since  the  seasonal  problem  is  not  as  critical  as 
for  propane,  the  detail  of  the  study  is  not  presented  in  this 
report.  In  general,  the  seasonal  peak  demand  periods  for 
butanes  occur  during  the  spring  and  fall  months.  This  is 
due  to  the  amount  of  these  products  that  can  be  blended  into 
gasolines  during  certain  periods  of  the  year,  and  also  to 
the  size  of  the  refinery  runs  at  certain  times  during  the 
year.  The  requirements  as  a  petrochemical  feedstock  and  for 
miscible  flooding  in  Area  IV,  have  a  levelling  effect  with 
respect  to  year-round  demand  within  this  particular  area. 

The  study  reveals  that  butanes  will  likely  be  available  for 
movement  from  Area  IV  at  about  2,300  barrels  per  day  during 
the  peak  demand  periods  of  spring  and  fall,  and  at  some 
3,700  barrels  per  day  during  the  winter,  when  the  surplus 
would  be  at  its  peak.  The  demand  during  the  winter  months 
should  actually  be  slightly  greater  than  during  the  summer 
months,  but  because  gas  production  and  resulting  butanes 
production  will  be  considerably  higher  during  winter  than 
summer,  the  peak  surplus  occurs  during  the  winter.  The 


52 


surplus  available  for  removal  from  the  Province  from  Area  III 
should  range  from  some  1,800  barrels  per  day  during  the  spring 
and  fall  to  some  2,500  barrels  per  day  during  the  winter. 

The  surplus  butanes  in  Area  I  should  also  be  available  on  a 
year-round  basis,  ranging  from  some  800  barrels  daily  in 
spring  and  fall  to  some  1,100  barrels  daily  in  winter.  The 
year-round  load  factors  for  these  surplus  quantities  of 
butanes,  could  be  improved  if  necessary,  particularly  for 
Areas  III  and  IV,  through  use  of  Hughenden  storage „ 

The  effects  on  these  distribution  patterns  of  a  gathering 
system  built  primarily  to  serve  extraprovincial  marketing, 
could  be  quite  significant.  In  all  likelihood,  movements 
illustrated  on  the  figure  east,  west  and  south  from  the 
Province  would  be  greatly  reduced,  the  necessity  of  reinjection 
for  storage  purposes  would  be  eliminated,  and  the  surplus 
products  would  be  delivered  to  the  gathering  system.  The 
economic  impact  of  such  a  system  could  conceivably  increase 
the  recovery  to  the  amounts  shown  in  Table  6-2  for  maximum 
recovery  conditions.  This  would  mean  an  increase  in  the 
surplus  quantity  of  butanes  for  the  year  1964  by  as  much  as 
5,200  barrels  per  day.  The  increases  should  be  most  significant 
in  the  southern  part  of  the  Province  which  would  probably  fit 
in  with  any  future  gathering  system.  It  is  estimated  that  if 
the  gathering  system  did  not  incorporate  extensive  storage 
facilities,  surpluses  would  range  from  4,900  barrels  per  day 
in  spring  and  fall,  to  some  7,300  barrels  per  day  in  winter. 
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under  minimum  recovery  conditions.  The  corresponding  range 
under  maximum  recovery  conditions  would  be  from  some  9,800 
barrels  daily  to  some  13,000  barrels  daily. 

The  trend  beyond  1964  in  the  areal  distribution  of 
production  and  demand  for  butanes  has  also  been  investigated 
by  the  Board.  A  slight  shift  to  the  north-west  is  expected 
in  the  location  of  future  production,  but  little  change  is 
expected  in  the  locale  of  future  requirements.  Neither  of 
these  facts  should  significantly  affect  the  overall 
distribution  pattern. 

The  Board  expects  the  provincial  surplus  of  butanes  to 
increase  in  the  future.  This  will  mean  that  greater  quantities 
of  these  products  must  be  moved  to  markets  beyond  Alberta 
(either  by  existing  transportation  means  or  by  facilities 
designed  especially  for  this  purpose) ,  or  be  reinjected  for 
storage  within  the  Province.  One  effect  of  the  trend  towards 
increasing  surpluses  will  be  to  improve  the  seasonal  load 
factor  of  the  available  surpluses. 

In  summary,  the  overall  movement  of  butanes  within  the 
Province  should  be  towards  the  terminal  facilities  of  the  major 
pipe  lines  out  of  the  Province.  It  is  likely  that  there  will 
also  be  a  movement  out  of  the  Province  south  from  Area  I, 
and  some  reinjection  for  storage  purposes  within  the  Province. 
The  quantities  of  butanes  that  will  have  to  be  disposed  of 
to  distant  markets  or  be  reinjected  within  the  Province  could, 
by  the  year  1964,  range  from  some  4,900  barrels  per  day  in 
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spring  and  fall  to  some  7,300  barrels  per  day  in  winter. 

These  quantities  will  likely  increase  in  the  succeeding  years. 
If  a  gathering  system  designed  to  move  these  products 


market  existed,  it  is  possible  that  the 
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available  surpluses  would  increase  by  as  much  as  5,200  barrels 
per  day  and  probable  that  the  overall  movement  would  be  towards 
the  south.  Unless  the  system  incorporated  extensive  use  of 
storage,  the  available  surplus  might  range  from  some  9,800 
barrels  per  day  in  spring  and  fall  to  some  13,000  barrels  per 
day  in  winter  as  a  result  of  seasonal  demands  within  the 
Province. 

THE  ROLE  OF  UNDERGROUND  STORAGE 

Since  the  underground  storage  at  Hughenden  has  been 
constructed  for  the  storage  of  propane  or  butanes,  the  Board 
feels  that  a  discussion  at  this  time  of  the  future  role  of 
this  storage  would  be  appropriate. 

There  are  presently  three  storage  caverns  at  Hughenden, 
with  an  aggregate  capacity  of  some  520,000  barrels.  The  potential 
capacity  of  the  area  for  future  storage  caverns  is  virtually 
unlimited.  The  existing  capacity  of  the  caverns,  with  respect 
to  input  or  withdrawals,  is  over  4,000  barrels  per  day. 

Having  due  regard  for  the  costs  of  this  underground 
storage,  the  Board  concludes  that  the  caverns  will,  from  a 
practical  point  of  view,  be  useful  only  for  storage  of  propane 
in  the  foreseeable  future.  This  is  because  the  butanes  will 
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likely  be  in  a  very  substantial  surplus  position  in  the 
Province,  and  as  a  result  any  attempted  extensive  use  of 
storage  for  butanes  might  necessitate  holding  the  products 
for  so  long  a  period  that  the  storage  would  not  be  economic¬ 
ally  feasible.  For  this  reason,  the  Board  discusses  the 
long  term  role  of  underground  storage  in  the  Province  with 
reference  only  to  propane. 

As  can  be  concluded  from  the  foregoing  discussion  of  the 
future  distribution  patterns  for  propane  in  the  Province,  the 
Board  predicts  that  the  main  direct  use  of  Hu  ghenden  storage 
in  the  future  will  likely  be  as  an  aid  to  movement  out  of 
the  Province  in  an  easterly  direction.  This  function  is  con¬ 
trary  to  the  primary  role  that  underground  storage  presently 
serves,  that  is,  as  a  source  of  propane  to  meet  peak  demands 
within  the  Province. 

It  must  be  stressed  that  this  predicted  role  of  storage, 
as  an  adjunct  to  propane  movement  out  of  the  Province,  will 
be  due  mainly  to  the  location  of  the  storage  with  respect  to 
the  areas  of  production  and  requirements,  and  to  the  antici¬ 
pated  surplus  within  the  Province.  The  use  of  storage  to 
serve  the  extraprovincial  market  will  have  the  same  effect 
on  the  Province's  peak  requirements  as  if  the  storage  were 
used  to  serve  these  requirements  directly. 

If  a  gathering  system  should  be  constructed,  it  would 
very  likely  reduce  the  ultimate  use  of  Hughenden  storage, 
unless  of  course  it  somehow  incorporated  it  into  the  system. 
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Unless  the  export  market  being  served  required  very  high  peak 
deliveries  during  certain  periods  of  the  year,  this  incorporation 
of  storage  into  a  gathering  system  would  be  unlikely.  The 
major  use  of  storage  would  then,  in  the  Board's  opinion,  be  as 
a  direct  supply  of  propane  to  meet  peak  requirements  within 
the  P  rovince . 

PENTANES  PLUS 

In  the  case  of  pentanes  plus  or  condensates,  the  only 
present  requirements  within  the  Province  is  as  a  feedstock  for 
refineries.  Since  the  requirements  exist  primarily  in  the 
Edmonton  and  Calgary  regions,  the  Board  has  eliminated  the 
boundaries  between  Areas  I  and  II,  and  between  Areas  III  and 
IV,  in  considering  distribution  patterns  for  these  products. 

Table  6-3  presents  the  estimated  production,  requirements,  and 
resulting  surpluses  of  light  and  heavy  condensates  by  areas, 
for  the  year  1964.  The  Board  has,  for  the  sake  of  simplicity, 
defined  a  light  condensate  as  a  condensate  having  an  API 
gravity  of  60°  or  greater.  This  type  of  product  is  often 
referred  to  as  a  natural  gasoline. 

The  Board  does  not  believe  that  the  meeting  of  seasonal 
requirements  for  condensates  is  a  serious  problem,  and  so  has 
presented  the  production  and  requirements  for  only  an  average 
de  man  d  day. 

The  production  and  requirements  for  both  light  and  heavy 
products  for  the  year  1964  have  also  been  presented  in  Figure 
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6-6.  It  can  be  seen  from  the  figure  that  the  forecast  total 
production  is  fairly  evenly  divided  between  Area  I-II 
(previously  Areas  I  and  II),  and  Area  III-IV  (previously 
Areas  III  and  IV).  There  is  a  small  amount  of  production 
predicted  for  the  Peace  River  district.  The  total  provincial 
requirements  are  also  fairly  evenly  distributed  over  the  areas. 

The  Board  predicts  that  both  Area  I-II  and  Area  III-IV 
will  be  in  an  overall  surplus  position  with  regard  to  con¬ 
densate,  in  the  year  1964.  There  will  likely  be  some  movement 
of  this  product  from  Area  I-II  north  into  Area  III-IV. 

Despite  this  movement,  Area  I-II  will  still  have  a  surplus 
of  some  9,000  to  11,000  barrels  per  day,  the  total  of  which 
could  move  out  of  the  Province  to  the  south.  Area  III-IV 
will  have  a  surplus  of  approximately  29,000  to  32,000  barrels 
per  day.  If  there  should  be  no  special  facilities  for  extra¬ 
provincial  shipment  some  11,000  to  13,000  barrels  of  this 
surplus,  it  is  predicted,  will  move  out  of  the  Province  west 
by  way  of  Trans  Mountain  pipe  line,  while  the  remaining 
17,000  to  20,000  barrel  per  day  surplus  will  likely  move 
east  by  the  I n t e r p r o v i n c i a 1  pipe  line  system. 

Figure  6-6  also  sets  out  for  each  area  the  portion  of 
the  forecast  1964  production  and  requirements  that  the  Board 
predicts  will  be  heavy  condensates,  which  are  more  desirable 
than  light  condensates  as  a  feedstock  for  refineries. 

It  can  be  seen  that  the  amount  of  heavy  condensates 
expected  to  be  produced  varies  from  100  per  cent  of  the 
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production  in  the  Peace  River  district  to  about  one-half  of 
the  production  in  Area  III-IV  (the  Edmonton  area),  and  to 
some  80  per  cent  of  the  production  in  Area  I-II  (the  Calgary 
area).  On  an  overall  provincial  basis,  the  1964  production 
is  estimated  to  be  over  60  per  cent  heavy  condensates.  The 
figure  also  shows  that  over  70  per  cent  of  the  requirements 
in  Area  III-IV  and  some  80  per  cent  of  the  requirements  in 
Area  I-II  will  likely  be  for  heavy  condensates. 

In  the  survey  of  Alberta  refiners,  referred  to  in 
Appendix  B  of  this  report,  concerning  estimates  of  future 
requirements  in  Alberta  for  condensates,  the  Board  requested 
the  refiners  to  give  some  indication  of  the  type  of  product 
which  they  would  prefer  as  refinery  feedstocks.  The  refiners, 
as  is  illustrated  in  Figure  6-6,  indicated  a  preference  for 
the  heavier  gravity  condensates. 

The  Board  recognizes  the  preference  within  the  Province 
for  heavy  condensates,  and  the  fact  that  a  certain  amount  of 
flexibility  exists  at  most  refineries  with  respect  to  the 
quantity  of  light  or  heavy  condensate  that  may  be  processed. 

On  this  basis,  and  having  regard  for  the  estimated  quantities 
of  heavy  condensate  that  will  be  produced  within  the  Province, 
the  Board  concludes  that  the  quality  specifications  of  the 
future  refinery  requirements  can  be  satisfied.  In  fact, 

Figure  6-6  indicates  that  a  surplus  of  heavy  condensates 
amounting  to  some  17,000  barrels  per  day  for  Area  I-II  and 
some  8,000  barrels  per  day  for  Area  III-IV,  is  predicted  for 
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the  year  1964.  If  movements  of  heavy  condensates  out  of  the 
Province  should  exceed  these  amounts,  local  refineries  could 

run  greater  quantities  of  light  condensates  provided  the 

deficiencies  are  not  too  large. 

The  Board  has  studied  the  seasonal  pattern  for  the 
surplus  quantities  of  condensates,  and  has  determined  that 
the  movements  east  and  west  from  Area  III-IV  should  likely 
vary  from  some  23,000  barrels  per  day  in  the  summer  to  some 
35,000  barrels  per  day  during  the  winter.  The  large  surpluses 
occur  during  the  winter  months  when  refinery  runs  within  this 
Province  are  at  a  low  level  and  condensate  production  is  at 
a  maximum.  Similarily,  the  predicted  movement  south  from 
Area  I-II ,  should  vary  from  some  6,000  barrels  per  day  during 
the  summer  to  some  14,000  barrels  per  day  during  the  winter. 

The  effect  of  a  liquid  gathering  system  designed  for 
extraprovincial  marketing,  on  the  condensate  distribution 
patterns  within  the  Province  would  depend  largely  on  the 
direction  of  flow  within  the  gathering  system.  If  the  surplus 
products  were  moving  towards  the  north,  the  only  change  in 
the  overall  pattern  might  be  a  possible  reduction  in  the 
amount  of  shipments  south  from  Area  I-II.  If  the  flow 
pattern  of  the  gathering  system  were  towards  the  south,  then 
the  major  change  would  be  a  reduction  in  the  amount  of  flow 
out  of  the  Province  through  Trans  Mountain  and  Interprovincial 
facilities.  This  reduction  could  be  to  as  low  as  7,000  barrels 
per  day  (discussed  in  Appendix  E  of  the  Board's  report  on  the 
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Foot  hills  application) 

The  future  trend  in  the  areal  distribution  of  the 
production  of  these  products  should  be  somewhat  similar  to 
that  for  propane  and  butanes,  but  since  the  removal  of 
condensates  from  gas  streams  is  generally  not  optional,  the 
trend  should  depend  to  a  greater  extent  on  the  location  of 
new  discoveries.  For  this  reason  the  Board  concludes  that 
the  northward  trend  in  production  will  be  more  pronounced 
for  these  products  than  for  propane  or  butanes  There  is 
very  little  shift  predicted  in  the  location  of  the  future 
requirements  so  the  overall  trend  should  be  a  shift  in 
product  surpluses  towards  the  north.  This  would  fit  in  with 
the  distribution  pattern,  if  the  surpluses  were  being  moved 
from  the  Province  by  existing  pipe  line  facilities. 

In  summary,  the  overall  flow  pattern  for  condensates 
within  the  Province,  should  be  generally  towards  Calgary  and 
Edmonton.  The  surplus  quantities  would  likely  move  east  and 
west  from  Area  IIX-XV  in  quantities  of  some  30,000  barrels  per 
day,  and  south  from  Area  X-XI  at  about  10,000  barrels  per  day. 
The  existence  of  an  integrated  liquid  gathering  system  with 
product  movements  towards  the  north,  would  probably  not 
greatly  affect  the  flow  pattern.  If  the  product  movement  in 
such  a  system  were  towards  the  south,  it  would  likely  reduce 
movement  out  of  the  Province  east  and  west  by  existing  pipe 
line  facilities,  to  some  7,000  barrels  per  day  in  1964. 


OIL  AND  GAS  CONSERVATION  BOARD 

FORECASTED  ALBERTA  PROPANE  PRODUCTION,  REQUIREMENTS 
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ILLUSTRATIVE  DISTRIBUTION  PATTERNS 
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VII  EXISTING  CRUDE  OIL  AND  NATURAL  GAS 

LIQUID  PIPE  LINES  IN  ALBERTA. 

Major  Oil  Lines  in  Alberta 

The  development  of  extensive  oil  reserves  in  Alberta 

has  been  accompanied  by  the  parallel  development  of  crude  oil 

pipe  lines  and,  as  a  result,  the  Province  now  has  an  extensive 

gathering  system  within  its  boundaries  and  is  the  origin  of 

the  two  main  interprovincial  oil  transmission  lines  in  Canada. 

Pipe  line  gathering  systems,  through  their  flexibility,  provide 

the  cheapest  and  most  effective  means  of  transporting  Alberta's 

crude  oil  to  market. 

With  two  exceptions,  all  the  major  crude  oil  lines  within 
the  Province  converge  on  the  originating  terminals  of  the 
interprovincial  lines  near  Edmonton  or  deliver  oil  to  these 
lines  along  their  routes.  The  two  exceptions  deliver  oil  to 
the  refineries  in  the  Calgary  area.  Figure  7-1  outlines  the 
location  of  each  of  these  lines  with  respect  to  every  other 
line  and  with  respect  to  the  interprovincial  lines. 

None  of  the  lines  within  the  Province  are  operating  at 
capacity  at  the  present  time.  The  throughputs  of  some,  because 
of  their  location  and  the  nature  of  the  fields  served  will 
probably  never  exceed  their  present  capacities.  The  through¬ 
puts  of  other  lines  are,  however,  expected  to  exceed  the 
capacity  of  existing  facilities  within  two  or  three  years. 

A  brief  discussion  of  the  location  and  capacity  of  each  crude 
oil  line  which  converges  on,  or  forms  part  of  a  system  which 
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converges  on  Edmonton  or  Calgary  follows.  Deleted  from  this 
discussion,  however,  are  lines  such  as  The  Imperial  Pipe  Line 
Company  Limited,  Gibson  Associated  Oils  Ltd.,  and  B-A  Alberta 
Pipe  Line  Limited  which  deliver  oil  to  another  system  or, 
because  of  their  location,  are  not  expected  to  move  large 
quantities  of  natural  gas  liquids. 

1.  Royalite  Oil  Company,  Limited 
Valley  Pipe  Line  Department 

This  pipe  line  system  extends  from  the  Turner 

Valley  field  to  refinery  facilities  in  Calgary  and 

i s  composed  of 

(a)  a  six-inch  line  which  delivers  Turner  Valley 
crude  oil  to  Calgary, 

(b)  a  four-inch  line  which  transports  Turner 
Valley  absorption  gasoline  to  Calgary,  and 

(c)  a  four-inch  line  which  has  been  idle  for 
several  years  and  is  presently  used  for 
propane  storage. 

The  present  capacity  of  the  six-inch  line  is 
10,500  barrels  per  day  and  the  ultimate  capacity 
is  24,000  barrels  per  day. 

2.  Home  Oil  Company  Limited 
Cremona  Pipe  Line  Division 

Owned  by  Home  Oil  Company  Limited,  this  eight- 

inch  line  is  used  for  the  transmission  of  crude  oil 

from  the  Sundre,  Westward  Ho,  Ha rma 1 1 an - E 1 k t on  , 

Harmattan  East,  Calgary  and  Crossfield  fields  to 
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the  Calgary  refinery  area.  The  present  capacity 
of  this  system  is  18,000  barrels  per  day  and  the 
ultimate  capacity  is  estimated  to  be  approximately 
25,000  barrels  per  day. 

3.  Pembina  Pipe  Line  Ltd. 

This  company  operates  a  16-inch  line  from  the 
Pembina  Field  to  Edmonton  which  is  used  to  transport 
crude  oil  from  the  Willesden  Green  and  Pembina  Fields 
to  Edmonton  for  local  use  and  for  tender  to  either 
of  the  interprovincial  lines.  The  present  capacity 
of  the  system  is  137,000  barrels  per  day  and  the 
ultimate  capacity  under  full  power  is  estimated  to 
be  150,000  barrels  per  day. 

4.  Britamoil  Pipe  Line  Company  Limited 

Owned  by  British  American,  the  trunk  of  this 
system  extends  from  the  Hussar  Field  to  Edmonton  and 
is  composed  of  six-inch  line  from  the  Hussar  Field 
to  the  Drumheller  Field,  ten-inch  line  from  the 
Drumheller  Field  to  the  Big  Valley  area,  seven-  and 
ten-inch  looped  line  from  the  Big  Valley  area  to  the 
Fenn  area,  six-  and  ten-inch  looped  line  from  the  Fenn 
area  to  the  Stettler  Field  and  twelve-inch  line  from 
the  Stettler  Field  to  Edmonton.  This  system  is  used 
to  transport  oil  from  the  Bashaw,  Battle,  Battle  North, 
Battle  South,  Cessford,  Chigwell,  Clive,  Drumheller, 
Duhamel,  Erskine,  Ewing  Lake,  Fenn-Big  Valley,  Hussar, 
Joarcam,  Joffre,  Joffre  South,  Malmo,  Nevis,  New 
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Norway,  Rosebud,  Samson,  Stettler,  Stettler  South, 
Wayne-Rosedale ,  West  Drumheller,  Wimborne  and  Wood 
River  Fields  to  Edmonton  for  use  by  local  refineries 
and  tender  to  the  interprovincial  lines.  The  twelve- 
inch  portion  of  the  system  extends  from  Stettler  to 
Edmonton,  and  is  presently  operating  at  a  capacity 
of  60,000  barrels  per  day;  the  ultimate  capacity  of 
the  line  is  67,000  barrels  per  day. 

5.  Edmonton  Pipe  Line  Company  Limited 

The  six-inch  line  owned  by  this  company  trans¬ 
ports  crude  oil  from  the  Joarcam  Field  to  Edmonton 
for  local  use  and  shipment  to  markets  outside  Alberta 
The  present  capacity  of  the  line,  24,000  barrels  per 
day,  is  more  than  adequate  to  handle  the  production 
from  this  field.  No  large  volume  of  natural  gas 
liquids  is  expected  to  be  produced  along  the  route 
of  this  line  in  the  foreseeable  future. 

6.  Federated  Pipe  Lines  Limited 

A  subsidiary  of  Home  Oil  Company  Limited  and 
Texaco  Canada  Limited,  the  Federated  Pipe  Lines 
Limited  system  delivers  oil  from  the  Swan  Hills, 

Judy  Creek,  Virginia  Hills,  Deer  Mountain,  Judy 
Creek  West  and  Carson  Creek  North  Fields  to  E dmonton 
for  local  use  and  tender  to  the  interprovincial 
lines.  This  line,  twelve-inch  from  the  Edmonton 


terminal  to  Oliver  and  ten-inch  from  Oliver  to 
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Swan  Bills,  with  a  sixteen-inch  loop  line  from 
Oliver  to  Fort  Assiniboine,  now  has  a  capacity  of 
61,000  barrels  per  day.  Upon  completion  of  the 
sixteen-inch  loop  line  from  Edmonton  to  the  Swan 
Hills  area  the  ultimate  capacity  of  the  system 
will  be 

(a)  200,000  barrels  per  day  if  the  northern 
portion  of  the  loop  goes  from  Fort  Assiniboine 
to  the  Swan  Hills  field,  and 

(b)  185,000  barrels  per  day  if  the  northern 
portion  of  the  loop  line  goes  to  the  Judy 
Creek  field. 

It  now  appears  that  the  loop  will  terminate  at  the 
Judy  Creek  field. 

7.  Peace  River  Oil  Pipe  Line  Co.  Ltd. 

Owned  by  The  British  American  Oil  Company  Limited, 
Amerada  Petroleum  Corporation,  Hudson's  Bay  Oil  and  Gas 
Company  Limited,  Imperial  Oil  Limited,  Shell.  Oil  Company 
of  Canada,  Limited  and  Union  Oil  Company  of  California, 
the  Peace  River  Oil  Pipe  Line  Co.  Ltd.  system  is  built 
around  a  trunk  Line  which  extends  from  the  Sturgeon  Lake 
Field  to  a  point  on  the  Trans  Mountain  Oil  Pipe  Line  at 
a  point  approximately  one  hundred  and  twenty-five  miles 
due  west  of  Edmonton  (Bickerdike) .  The  trunk  line  is 
composed  of  eight-inch  line  from  the  Sturgeon  Lake 
Field  to  the  Sturgeon  Lake  South  Field,  sixteen-inch 
from  the  Sturgeon  Lake  South  Field  to  the  Kaybob 
Field  and  twelve-inch  from  the  Kaybob  Field 
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to  Trans  Mountain.  Oil  from  the  Sturgeon  Lake, 

Sturgeon  Lake  South,  Kaybob  ,  Little  Smoky  and 
Simonette  Fields  is  delivered  by  this  system  to  the 
Trans  Mountain  line  for  subsequent  movement  to  markets 
on  the  Pacific  Coast.  None  of  the  oil  moved  by  way 
of  this  line  is  used  within  the  Province.  Although 
the  Peace  River  Pipe  Line  System  does  contain  some 
sixteen-inch  pipe  line  the  line  immediately  adjacent 
to  Trans  Mountain  is  only  twelve  inches  in  diameter 
and  the  existing  capacity  of  this  twelve-inch  line  is 
32,000  barrels  per  day.  The  ultimate  capacity  of  the 
twelve-inch  line  is  55,000  barrels  per  day. 

8.  Hudson's  Bay  Oil  and  Gas  Company  Limited 
Rangeland  Pipe  Line  Division 

Owned  by  Hudson's  Bay  Oil  and  Gas  Company  Limited, 
the  twelve-inch  trunk  of  this  line,  extending  from  the 
northern  terminal  of  the  Cremona  line  in  the  Sundre 
Field  to  the  southern  terminal  of  the  Texaco  line  in 
the  Homeglen-Rimbey  Field,  delivers  crude  oil  from  the 
Harma t t an-E 1 k t on ,  Harmattan  East,  Westward  Ho,  Sundre, 
Garrington,  Innisfail,  Hespero,  Medicine  River,  Joffre, 
Gilby,  Leafland  and  Homeglen-Rimbey  fields  to  the 
Texaco  line  for  movement  to  Edmonton. 

The  present  capacity  of  this  trunk  is  approximately 
50,000  barrels  per  day.  The  ultimate  capacity  of  the 
trunk  line  under  full  power  is  70,000  barrels  per  day 


of  crude  oil. 
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9.  Texaco  Exploration  Company 

The  Texaco  line,  composed  of  twelve-and  eight-inch 
line  which  is  looped  with  ten-and  sixteen-inch  line  over 
the  major  portion  of  its  length,  extends  from  the 
northern  terminal  of  the  Rangeland  line  in  the  Ho me glen- 
Rimbey  Field  to  the  originating  terminals  of  the  inter- 
provincial  lines.  All  the  oil  transported  by  the 
Rangeland  line,  as  well  as  oil  from  the  Glen  Park, 

Wizard  Lake,  Bonnie  Glen  and  Westerose  fields  is  moved 
to  Edmonton  by  this  system. 

With  existing  facilities  the  eight-inch  line  and 
sixteen-inch  loop  have  a  capacity  of  81,000  barrels  per 
day  from  the  Bonnie  Glen  Junction  to  Calmar  and  95,000 
barrels  per  day  from  Calmar  to  Edmonton.  The  ultimate 
capacity  of  these  sections  of  the  system  is: 

Barrels  per  day 

Bonnie  Glen  Junction  to  Calmar  150,000 

Calmar  to  Edmonton  170,000 

Existing  Natural  Gas  Liquid  Lines 

Although  extensive  wet  gas  reserves  have  been  discovered 
in  Alberta  during  the  past  few  years  their  production  has  often 
lagged  long  behind  their  discovery.  The  production  of  gas  and 
liquids  from  many  of  these  reserves  will,  in  fact,  not  be 
commenced  until  the  latter  part  of  1961. 

Since  the  production  of  natural  gas  liquids  in  Alberta 
to  date  has  been  relatively  small  a  limited  nu  mb  e  r  of  pipe 
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lines  have  been  constructed  exclusively  for  their  trans¬ 
portation.  The  major  lines  in  this  classification  are: 

1.  Hudson's  Bay  Oil  and  Gas  Company  Limited, 

Canadian  Fina  Oil  Limited,  Pan  American 
Petroleum  Corporation 

This  six-inch  line,  approximately  46  miles  in  length, 
extends  from  the  Windfall  Field  to  a  point  on  the  Trans 
Mountain  Oil  Pipe  Line  approximately  one  hundred  and 
twenty-five  miles  due  west  of,  Edmonton  (B i eke r d ike )  . 

The  present  capacity  of  this  line,  12,000  barrels 
per  day,  can,  by  the  installation  of  additional  pumping 
facilities  at  Windfall,  be  readily  increased  to  19,000 
barrels  per  day . 

2.  Texaco  Exploration  Company 

This  company,  at  the  request  of  The  British  American 
Oil  Company  Limited,  constructed  during  1961,  1,000  feet 

of  eight-inch  line  connecting  the  Rimbey  Gas  Processing 
Plant  and  the  existing  Texaco  twelve-inch  crude  oil 
line  for  the  purpose  of  transporting  natural  gasoline 
and  condensate  produced  from  the  Home g 1 en-R imbe y  and 
Westerose  South  fields.  The  design  capacity  of  this 
line,  at  an  operating  pressure  of  500  pounds  per  square 
inch  gauge,  is  36,000  barrels  per  day. 

3.  Hudson's  Bay  Oil  and  Gas  Company  Limited 

This  company  constructed  2.8  miles  of  two-inch 
line  in  1960  between  the  Canadian  Seaboard  Gas  Processing 
Plant  in  the  Gilby  Field  and  the  existing  Rangeland 
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twelve-inch  crude  oil  line,  for  purposes  of  trans¬ 
porting  liquid  hydrocarbons  produced  from  the  Gilby 
Field.  The  design  capacity  of  this  line  is  540 
barrels  per  day. 

4.  Canadian  Oil  Companies,  Limited 

Canadian  Oil  Companies,  Limited  has  constructed 
approximately  1%  miles  of  four-inch  pentanes  plus  line 
from  the  Carstairs  Gas  Processing  Plant  to  a  truck 
loading  terminal  on  the  No.  2  Highway  to  facilitate 
the  movement  of  feedstock  for  use  in  the  company's 
Bowden  refinery.  This  line  has  an  initial  and 
ultimate  capacity  of  2,500  and  6,000  barrels  per  day, 
respectively. 

In  addition  to  these  lines  there  are  several  pipe  line 
systems  devoted  exclusively  to  the  transportation  of  liquids 
derived  from  the  processing  of  solution  gas.  The  major  lines 
used  for  the  movement  of  these  products  to  market  are: 

1.  Nisku  Products  Pipe  Line  Company  Limited 

The  company,  wholly  owned  by  Imperial  Oil 
Limited,  owns  the  following  product  lines: 

(a)  approximately  21  miles  of  three-inch  propane 
line  from  the  Leduc  Gas  Conservation  Plant  at 
Devon  to  a  point  near  the  Imperial  Oil  Refinery 
in  East  Edmonton, 

(b)  approximately  24  miles  of  two-inch  line  for  the 
transportation  of  butanes  from  the  Leduc  Gas 
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Conservation  Plant  to  points  near  the  Imperial 
Oil  Refinery  and  the  Canadian  Chemical  Company, 

Limited  plant  in  East  Edmonton, 

(c)  approximately  22  miles  of  two-inch  line  for 
the  transportation  of  pentanes  plus  from  the 
Leduc  Gas  Plant  to  a  point  near  the  Imperial 
Oil  Refinery  in  East  Edmonton. 

These  lines  are  now  operating  at  their  ultimate  capacities, 
which,  for  each  line,  in  barrels  per  day,  are: 


Propane 

1,700 

Butane 

1 ,400 

Pentanes  Plus 

620 

2. 

Goliad  Oil  &  Gas  Company 

This  company  has  constructed  20.3  miles  of  six- 
inch  pipe  line  for  the  purpose  of  transporting  propane 
and  butanes  from  the  Pembina  Central  Fractionation 
Plant  in  the  Pembina  Field  to  a  railroad  terminal  at  a 
point  near  Breton;  all  the  product  moved  through  this 
line  is  bat  che  d . 

The  existing  capacity  of  this  line  is  8,300  barrels 
per  day  and  the  ultimate  capacity  of  this  line  is  13,200 
barrels  per  day. 

3.  Green  River  Exploration  Company  Limited 

This  company,  a  wholly  owned  subsidiary  of  the 
Texaco  Exploration  Company,  has  constructed  two  four- 
inch  lines  for  the  purpose  of  transporting  propane  and 
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and  butanes  from  the  Bonnie  Glen  Gas  Conservation 
Plant  to  a  rail  terminal  approximately  14.6  miles 
north  of  the  plant.  Each  line  has  a  capacity  of 
1,830  barrels  per  day  and  transports  only  one 
product,  either  propane  or  butanes. 

The  ultimate  capacity  of  each  of  these  lines  is 
approximately  5,000  barrels  per  day. 

4.  Royalite.Oil  Company,  Limited 
Valley  Pipe  Line  Department 

Royalite  Oil  Company,  Limited  is  now  using  one 
of  their  four-inch  lines  from  Turner  Valley  to  Calgary, 
originally  constructed  for  the  purpose  of  moving  crude 
oil,  to  move  Turner  Valley  absorption  gasoline  to 
Calgary.  This  line  has  a  capacity  of  4,200  barrels 
per  day. 

Oil  Pipe  Lines  Extending  Beyond 

Provincial  Borders 

1  .  In t e r p r o v in c i a 1  Pipe  Line  Company 

Extending  from  Edmonton  to  Port  Credit,  Ontario, 
this  line  is  composed  of  twenty-,  sixteen-,  eighteen- 
and  thirty-inch  pipe  which  is  looped  with  twenty-four- 
inch  line  from  Edmonton  to  Gretna,  Manitoba,  and  with 
t wen t y- s i x- in ch  line  from  Gretna  to  Superior,  Wisconsin. 
This  system  delivers  Alberta,  Saskatchewan  and  Manitoba 
crude  oil  to  markets  in  Saskatchewan,  Manitoba, 
Minnesota,  Michigan,  Ohio  and  Ontario.  The  present 
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capacity  of  the  various  sectors  of  this  line  between 
Edmonton  and  Superior  is: 


Barrels  per  day 


E  dmon  ton 

-  Regina,  Saskatchewan 

328  ,500 

Regina  - 

Cromer,  Manitoba 

331  ,900 

Cromer  - 

Gretna,  Manitoba 

428 ,000 

Gretna  - 

Clear brook,  Minnesota 

434,000 

Clear brook  -  Superior,  Wisconsin 

376,000 

Trans  Mountain  Oil  Pipe  Line  Company 

The  Trans  Mountain  system  is  composed  of  715  miles 
o  f  t wen  ty-four~inch  line  and  two  51-mile  thirty-inch 
loop  lines,  and  extends  from  Edmonton  to  Burnaby, 
British  Columbia.  One  of  the  loops  extends  from 
Edson  to  Hinton  (Alberta)  while  the  other  extends  from 
Darfield  to  Kamloops  (British  Columbia).  The  present 
capacity  of  this  system  is: 


Barrels  per  day 


Edmonton  to  Edson 


300,000 


Edson  to  Vancouver 


250,000 
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SUITABILITY  OF  EXISTING  LINES  FOR 
FUTURE  NATURAL  GAS  LIQUIDS  MOVEMENT 
ADDITIONAL  FACILITIES  REQUIRED 


With  the  rapid  development  and  subsequent  production  of 
the  natural  gas  reserves  in  Alberta,  the  Province  has  now 
reached  the  position  where  it  is  producing  large  quantities 
of  natural  gas  liquids.  These  quantities  are  expected  to 
increase  rapidly  in  1962  as  the  production  of  the  gas  reserve 
in  the  Foothills  portion  of  the  Province  increases  to  meet 
additional  extraprovincial  commitments. 

Both  the  natural  gas  liquids  used  locally  and  the  sur» 
plus  liquids  require  economic  transportation  to  market.  The 
Province  now  has  several  pipe  lines  used  exclusively  for  the 
movement  of  natural  gas  liquids,  and  a  network  of  crude  oil 
lines,  which,  to  some  extent,  could  be  employed  for  the  move¬ 
ment  of  future  natural  gas  liquids  production.  The  Board  has 
examined  these  facilities  in  an  effort  to  determine  the  exten 
to  which  these  lines  could  or  should  be  utilized.  Since  each 
major  classification  of  liquids,  (propane,  butanes  and 
pentanes  plus)  has  a  different  end-use,  with  the  exception 
of  secondary  recovery  operations  in  oil  fields,  the  suit¬ 
ability  of  existing  facilities  has  been  examined  on  a  product 
by  product  basis. 

In  order  to  facilitate  this  examination  the  Board  has 
prepared  Figures  8-1  to  8-11  inclusive,  showing  the  estimated 
peak  month  crude  oil  or  pentanes  plus  throughputs  and  the 
present  and  ultimate  capacity  of  the  lines  which  may  be  used 


for  the  movement  of  natural  gas  liquids.  These  figures  show 
the  estimated  peak  month  production  on  a  daily  basis  for 
existing  fields  only.  No  provision  for  future  discoveries 
was  taken  into  account  in  making  these  throughput  forecasts. 

PROPANE 

Alberta  has  only  one  pipe  line  which  moves  propane 
directly  from  the  processing  plant  to  market  at  the  present 
time.  This  line  transports  propane  produced  at  the  Devon 
Conservation  Plant  to  E  dmon  ton.  Although  adequate  for  the 
movement  of  all  the  propane  production  expected  from  this 
plant,  the  location  of  this  line  is  not  suitable  for  the 
movement  of  propane  produced  elsewhere  in  the  Province. 

Two  other  lines,  one  in  the  Pembina  Field  and  the  other 
serving  the  Bonnie  Glen  Field,  deliver  specification  propane 
to  rail  terminals  approximately  fifteen  to  twenty  miles  from 
the  plant.  These  lines  are,  however,  because  of  their  size 
and  location,  useful  only  for  the  transportation  of  propane 
produced  by  the  plants  now  served. 

With  the  exception  of  those  using  propane  for  secondary 
recovery  purposes,  Alberta  consumers  all  require  specification 
product  and  a  large  quantity  of  the  propane  consumed  in 
Alberta  is  used  by  widely  scattered  rural  residents.  The 
difficulties  involved  in  moving  propane  in  a  commingled  oil 
stream  and  the  difficulties  involved  in  separating  propane 
from  crude  oil  virtually  eliminate  the  use  of  existing  crude 
oil  lines  for  the  movement  of  propane  to  be  consumed  in 
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Alberta  and  fringe  areas.  Additional  facilities  are 
therefore  required  for  the  movement  of  this  product. 

The  Board  believes,  however,  that  with  the  possible 
exception  of  pipe  lines  to  major  distribution  centres,  large 
storage  points,  and  large  users  such  as  petrochemical 
industries  and  secondary  recovery  projects,  the  existing 
means  of  transportation  (truck  and  tank  car)  will  continue 
to  be  the.  most  economical  means  of  moving  specification 
propane  used  both  within  and  immediately  adjacent  to  the 
Province . 

The  movement  of  propane  to  distant  markets  at  prices 
which  would  be  competitive  would,  in  the  opinion  of  the  Board, 
require  more  economic  transportation  than  would  likely  be 
provided  by  rail  or  truck.  Under  these  conditions  the  Board 
believes  that  it  would  be  necessary  to  have  a  pipe  line 
system,  such  as  proposed  by  the  Wes tal ta-Foothil ls-Dakota- 
Eastern  group,  whereby  a  commingled  stream  of  product  would 
be  delivered  to,  and  fractionated  at,  the  market,  so  that 
costs  could  be  reduced  to  a  mini mu m . 

BUTANES 

The  situation  with  respect  to  existing  lines  used 
specifically  for  the  transportation  of  butanes  is  much  the 
same  as  it  is  for  propane,  that  is,  Alberta  has  only  one  pipe 
line  delivering  butanes  directly  from  the  processing  plant 
to  market  and  two  lines  delivering  butanes  to  rail  terminals 
approximately  fifteen  to  twenty  miles  from  the  processing 
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plants.  As  with  propane,  the  line  delivering  butanes  directly 
to  market  extends  from  the  Devon  Conservation  Plant  to 
Edmonton  and  the  other  lines  serve  plants  located  in  the 
Pembina  and  Bonnie  Glen  Fields.  These  lines  also,  because  of 
their  location,  are  restricted  to  the  movement  of  butanes 
produced  by  the  fields  served. 

The  other  existing  pipe  line  facilities,  however,  because 
of  the  different  uses  of  butanes,  can  be  utilized  to  a  greater 
extent  for  the  mo ve  men  t  of  butanes  than  for  the  move men t  of 
propane.  Pure  product  is  often  required  for  petrochemical 
feedstock  but  butanes  used  for  secondary  recovery  purposes 
can  be  blended  with  other  liquids  to  be  injected  and  butanes 
to  be  used  by  refineries  can  often  be  blended  with  crude  oil. 

Figure  6-1  in  Section  VI  of  this  report  outlines  five 
areas  into  which  the  Province  has  been  divided  for  the  purpose 
of  analyzing  natural  gas  liquid  flow  patterns  within  the 
Province.  These  areas  have  also  been  used  in  the  analysis  of 
the  suitability  of  existing  facilities  for  the  movement  of 
butanes  in  Alberta. 

Butanes  produced  in  Area  I,  because  of  a  lack  of  market 
within  the  area,  are  expected  to  be  moved  east,  west  and 
south.  Since  there  are  no  pipe  lines  in  the  area  all  liquid 
butanes  now  being  produced  are  moved  by  tank  car  or  truck. 

The  Board  believes  that  the  quantity  of  butanes  produced  in 
this  area  will  increase  and  that  these  volumes,  like  the 
large  volumes  of  pentanes  plus  expected, will  require  some  pipe 
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line  facilities  for  movement  to  market. 

Movement,  probably  from  Area  III,  will  be  necessary  to 
supplement  the  production  of  Area  II  in  order  to  meet  its 
requirements.  Since  the  volumes  of  butanes  which  will  be 
produced  in  Area  II  are  relatively  small  and  are  adjacent  to 
existing  Cremona  and  Valley  Pipe  Line  facilities  and  since 
the  only  requirement  for  butanes  in  Area  II  will  be  the 
Calgary  refineries,  the  butanes  produced  in  Area  II  could  be 
comm in g led  with  the  oil  and  moved  to  market  by  these  lines 
(Figures  8-1  and  8-2).  Any  additional  lateral  facilities 
required  to  facilitate  movement  in  this  manner  would  be  of  a 
minor  nature. 

Area  III  is  expected  to  be  in  a  surplus  position  with 
respect  to  butanes.  The  general  pattern  illustrated  in 
Section  VI  indicates  that  these  surpluses  may  be  disposed  of 
in  the  following  manner: 

(a)  approximately  300  to  400  barrels  per  day  will 
move  into  Area  II, 

(b)  approximately  800  to  1,000  barrels  per  day  will 
move  into  Area  IV,  and 

(c)  the  remainder  of  the  surplus,  approximately  700 
to  900  barrels  per  day,  will  move  east  and  west 
by  existing  transportation  facilities  if  markets 
are  available,  or  otherwise  may  have  to  be 
reinjected. 

Since  the  existing  crude  oil  lines  between  the  Sundre 
Field  and  E  dmon  ton  move  product  toward  Edmonton  the  butanes 
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moved  from  Area  III  to  Area  II  would  require  new  pipe  line 
facilities  to  at  least  the  northern  terminal  of  the  Cremona 
line  or  would  have  to  be  moved  by  tank  car  or  by  truck. 

With  minor  alterations,  the  existing  Texaco  facilities,  if 
powered  to  ultimate  capacity,  (Figure  8-4)  would  be  capable 
of  moving  the  Area  III  butanes  from  the  Bonnie  Glen,  Wizard 
Lake,  Glen  Park,  Home g 1 en- R imb e y  and  Westerose  South  fields 
(approximately  2,900  barrels  per  day)  as  well  as  the  Sylvan 
Lake  and  Wimborne  production  (a  maximum  of  460  barrels  per 
day)  to  Area  IV  in  a  commingled  stream  and  in  batches  until 
1968,  if  no  pentanes  plus  were  moved  by  this  line.  However, 
if  all  the  pentanes  plus  production  adjacent  to  the  Texaco 
and  Rangeland  lines  (a  maximum  of  17,400  barrels  per  day  in 
1965)  were  moved  by  the  Texaco  line,  the  butanes  could  be 
moved  in  a  commingled  stream  only  until  1966  or  1967  and  in 
batches  until  1964.  The  existing  Britamoil  system  (Figure  8-5) 
with  minor  alterations,  would  be  able  to  move  the  Nevis  butanes 
to  Edmonton  in  a  commingled  stream  and  could  probably  batch 
a  limited  amount  of  pure  product  if  required.  The  batching 
of  pure  butanes  would,  however, 

(a)  increase  operational  difficulties, 

(b)  reduce  the  excess  capacity  of  the  crude  oil  line 
by  an  amount  greater  than  the  volumes  which  would 
be  batched, 

(c)  result  in  a  loss  of  pure  product  due  to 
contamination  at  the  interfaces  of  the  product. 
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The  Area  IV  production  and  the  butanes  received  from 
Area  III  could  also  be  moved  to  Edmonton  by  existing  facilitie 
in  a  commingled  oil  stream  and  could  probably  be  batched 
through  these  facilities  to  a  limited  extent.  The  Pembina 
system  (Figure  8-6)  would  be  capable  of  moving  all  the  butane: 
from  the  Pembina  Field  (a  maximum  of  975  barrels  per  day  in 
1961)  in  a  commingled  stream  and  could  probably  handle  some 
batching.  The  limited  butanes  production  from  the  Acheson 
and  Redwater  Fields  (145  and  425  barrels  per  day  respectively) 
could  also  be  moved  readily  in  a  commingled  oil  stream  by 
existing  oil  line  facilities.  The  butanes  from  the  Pembina, 
Bonnie  Glen,  Wizard  Lake,  Glen  Park,  Acheson  and  Redwater 
Fields  are  however  being  moved  to  market  by  tank  car  at 
present . 

Although  butanes  have  been  available  Trans  Mountain  and 
Interprovincial  have  been  used  to  move  only  small  quantities 
of  these  products,  and  all  the  butanes  moved  by  these  systems 
to  date  have  been  in  a  commingled  crude  oil  stream;  no  butanes 
have  been  batched.  The  failure  to  batch  these  products  is 
probably  due  to  the  fact  that  it  is  not  practical  to  batch 
specification  butanes  through  these  oil  lines  without  some 
minor  alterations  to  the  existing  facilities  and  sufficient 
quantities  to  justify  these  alterations  have  not  been  tendered 

The  Board  believes  that  capacity  exists  or  could  be 
provided  in  the  Trans  Mountain  and  In t e r p ro vi n c i a 1  systems 
to  transport  butanes,  in  a  commingled  stream,  to  a  market  in 
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which  the  product  would  be  competitive.  Such  butanes  would, 
however,  require  fractionation  at  the  receiving  terminal. 

PENTANES  PLUS 

The  situation  in  Alberta  with  respect  to  pipe  lines  used 
exclusively  for  the  movement  of  pentanes  plus  is  only  slightly 
different  from  that  with  respect  to  propane  and  butanes.  Two 
lines  are  presently  delivering  pentanes  plus  directly  from 
processing  plants  to  market.  These  lines  are  moving  natural 
gasoline  from  the  Devon  Conservation  Plant  to  Edmonton  and 
from  the  Turner  Valley  Field  to  Calgary.  In  addition  there 
are  several  other  lines  which  deliver  pentanes  plus  to  existing 
oil  lines.  The  most  important  of  these  are: 

(a)  the  six-inch  condensate  line  (46.2  miles)  from  the 
Windfall  Field  to  the  Trans  Mountain  Oil  Pipe  Line, 

(b)  the  eight-inch  condensate  line  (1,000  feet)  con¬ 
necting  the  Ri mb ey  Gas  Processing  Plant  to  the 
existing  twelve-inch  Texaco  oil  line, 

(c)  the  four-inch  condensate  line  (7.5  miles)  from 
the  Carstairs  Gas  Processing  Plant  to  a  truck 
terminal  on  the  No.  2  highway, 

(d)  the  two-inch  condensate  line  (2.8  miles)  con¬ 
necting  the  Canadian  Seaboard  Gas  Processing 
Plant  in  the  Gilby  Field  to  an  existing  Rangeland 
oil  line. 

Although  the  capacities  of  these  lines  are  adequate  to 
move  all  the  pentanes  plus  production  expected  from  the  areas 
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they  serve,  in  several  cases,  the  receiving  oil  lines  would, 
unless  expanded,  lack  the  necessary  capacity  to  move  the 
pentanes  plus  if  the  oil  throughput  increases. 

Should  the  owners  of  Windfall  production  wish  to  move 
their  product  west,  the  existing  six- inch  condensate  line 
together  with  the  Trans  Mountain  facilities  are  adequate  to 
provide  for  such  movement  (Figure  8-9  and  8-7).  The  maximum 
production  expected  from  this  field  is  13,500  barrels  per  day 
in  1963. 

If,  however,  Windfall  condensate  is  to  be  used  in  Alberta, 
additional  facilities  will  be  required  to  move  it  to  Edmonton. 
These  facilities  could  conceivably  be  in  the  form  of  a  pipe 
line  connecting  Windfall  to  the  Federated  system  (Figure  8-10) s 
a  pipe  line  connecting  Windfall  directly  to  Edmonton,  or  a 
pipe  line  such  as  proposed  by  Westalta  or  Provincial  Products. 
(Peace  River  Oil  Pipe  Line  Co.  Ltd.  now  holds  permits  to 
construct  a  twelve-inch  oil  line  from  Edmonton  to  the  Fox 
Creek  Junction  of  the  company's  existing  facilities.  These 
permits  also  cover  an  eight-inch  lateral  to  the  Swan  Hills 
Field  and  a  six-inch  lateral  which  terminates  one  to  one  and 
one-half  miles  north-west  of  the  present  Windfall  gas  processing 
plant  location.) 

The  Texaco  facilities  (Figure  8-4)  receive  pentanes  plus 
from  the  Bonnie  Glen  and  Rimbey  Plants.  The  Bonnie  Glen 
Plant  processes  gas  from  the  Bonnie  Glen,  Glen  Park  and 
Wizard  Lake  Fields  and  the  Rimbey  Plant  processes  gas  from 
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the  Home g 1 en -R i mb e y  and  Westerose  South  Fields.  The 
facilities,  with  existing  capacity  of  81,000  barrels  per 
day  between  the  Bonnie  Glen  Junction  and  Calmar,  would  have 
difficulty  handling  the  production  from  these  plants  during 
peak  month  throughput  periods  in  1961  even  if  the  product 
were  commingled.  However,  under  ultimate  capacity  this 
system  would  probably  be  able  to  handle  the  maximum  of  8,400 
barrels  per  day  of  pentanes  plus  production  expected  from 
these  plants  during  peak  month  throughput  periods  in  a 
commingled  stream  until  1967  or  1968  and  in  batches  until 
1966  if  the  butanes  produced  along  the  line  were  also  moved 
in  a  commingled  or  batched  state. 

The  Rangeland  system  (Figure  8-3),  will  have  little 
difficulty  moving  the  pentanes  plus  expected  from  the  Gilby 
Field  (495  barrels  per  day).  The  Canadian  Oil  Companies, 
Limited  line,  from  the  Carstairs  plant  to  Highway  No.  2, 
with  an  ultimate  capacity  of  6,000  barrels  per  day  will  have 
no  difficulty  moving  the  maximum  pentanes  plus  production  of 
approximately  4,080  barrels  per  day  which  is  expected  from 
the  Carstairs  and  Crossfield  Fields  in  1963. 

CRUDE  OIL  LINES 

Pentanes  plus,  because  of  their  physical  characteristics 
and  similarity  to  crude  oil  can,  and  have  been,  moved  success¬ 
fully  by  existing  crude  oil  lines.  The  majority  of  Alberta's 
expected  pentanes  plus  production  from  existing  reserves  is 
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adjacent  to  existing  crude  oil  facilities.  While  recognizing 
the  limitations  as  to  flexibility,  the  Board  believes  that 
in  many  cases  crude  oil  lines  with  excess  capacity  would  be 
suitable  for  the  movement  of  the  pentanes  plus.  In  the  Board's 
examination  of  the  suitability  of  these  facilities  to  move 
pentanes  plus  it  has  considered  the  three  areas  outlined  in 
Section  VI  for  the  study  of  the  probable  movement  of  these 
products . 

The  Texaco  system  (Figure  8-4)  which  is  presently  moving 
pentanes  plus  from  the  Homeglen-Rimbey,  Westerose  South, 

Bonnie  Glen,  Glen  Park  and  Wizard  Lake  Fields,  is  expected  to 
to  have  batching  capacity  difficulty  under  existing  conditions 
during  1961  and  under  ultimate  capacity  conditions  in  1966  if 
it  moves  all  the  pentanes  plus  and  butanes  from  these  fields. 
Under  ultimate  capacity  conditions  the  Texaco  system  would 
be  expected  to  have  batching  difficulties  in  1964  during  peak 
month  throughput  periods  and  commingled  movement  capacity 
deficiencies  during  1966  and  1967  if  the  maximum  pentanes 
plus  production  from  the  Homeglen-Rimbey  and  Westerose  South 
Fields,  (approximately  8,000  barrels  per  day  in  1962  and 
1963),  the  Harmat t an-E lkton  and  Harmattan  East  Fields  (approx¬ 
imately  7,000  barrels  from  1963  to  1966)  and  the  Gilby, 

Bonnie  Glen,  Wizard  Lake,  Glen  Park,  Sylvan  Lake  and  Wimborne 
Fields  (approximately  2,650  barrels  per  day) ,  as  well  as  all 
the  butanes  produced  by  these  fields,  were  moved  by  this 
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The  Rangeland  system  (Figure  8-3)  would  experience 
difficulty  with  existing  facilities  b}'  1963,  if  all  the 
pentanes  plus  production  expected  from  the  Gilby,  Harmattan* 
Elkton,  Harmattan  East,  Sylvan  Lake  and  Wimborne  Fields 
(9,025  barrels  per  day  in  1965)  as  well  as  the  butanes  from 
these  fields  (460  barrels  per  day)  were  batched  north.  Under 
ultimate  capacity,  however,  no  difficulties  should  be 
encountered  in  moving  these  products  as  either  a  commingled 
or  batched  product. 

The  Cremona  system  (Figure  8-1)  has  only  limited  excess 
capacity,  even  under  ultimate  capacity  conditions,  and  would 
therefore  be  adequate  for  movement  of  only  small  quantities 
of  pentanes  plus.  This  system  would  be  capable  of  moving 
the  pentanes  plus  and  butanes  expected  from  the  Burnt  Timber, 
Calgary,  Lone  Pine  Creek  and  Olds  Fields  in  batched  and 
commingled  states  until  late  in  1962  with  existing  facilities 
Under  ultimate  capacity  conditions  this  system  is  expected 
to  have  no  difficulty  moving  the  products  from  these  fields 
until  after  1970.  This  system  would  not,  however,  have  the 
capacity  to  handle  simultaneously  the  substantial  quantities 
of  product  expected  from  the  Harmat t an-E lkton  and  Harmattan 
East  Fields. 

The  Board  recognizes  that  if  the  Britamoil  Fincher  Creek 
Calgary  pipe  line  is  not  approved  some  of  the  production  from 
Harmattan-E lkton  and  Harmattan  East  would  likely  move  to 
Calgary,  reducing  the  quantity  which  would  move  north.  This 
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would  result  in  a  modest  extension  of  the  period  of  adequacy 
of  capacity  of  the  Texaco  and  Rangeland  systems.  It  would 
reduce  the  period  of  adequacy  of  the  C r emon a  system  and  in 
fact  would  require  the  early  installation  of  additional 
facilities . 

All  the  pentanes  plus  presently  being  moved  along  the 
route  of  the  existing  Britamoil  system  (Figure  8-5)  are  being 
moved  in  a  commingled  oil  stream.  Since  the  production  is 
not  expected  to  exceed  1,800  barrels  per  day  by  1970,  no 
difficulty  will  be  encountered  in  moving  this  product  in  a 
commingled  oil  stream.  Some  batching,  depending  on  the 
volumes  produced,  may  be  possible.  Product  moved  by  this 
line  is  mainly  from  the  Nevis,  Hussar,  Cessford  and  Chigwell 
Plants.  Since  only  the  Nevis  Plants  produce  butanes  (a 
maximum  of  430  barrels  per  day  in  1970)  the  butanes  are  also 
expected  to  be  moved  by  this  system  without  difficulty. 

The  Pembina  system  (Figure  8-6)  is  presently  moving 
all  the  pentanes  plus  production  from  the  Pembina  Field. 

Since  this  production  is  not  expected  to  exceed  1,300  barrels 
per  day  this  system  under  full  power  will  have  no  difficulty 
moving  this  product.  The  movement  of  the  butanes  produced 
adjacent  to  this  line  will  have  no  effect  on  the  movement 
of  the  pentanes  plus. 

The  Federated  Pipe  Line  system  (Figure  8-10)  with  its 
present  and  future  capacity  will  have  no  difficulty  moving 
the  pentanes  plus  expected  from  the  Carson  Creek  North,  Judy 
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Creek,  Judy  Creek  West,  Swan  Hills  and  Virgina  Hills  Fields 
(510  barrels  per  day  in  1966),  or  from  the  Carson  Creek  Field 
(530  barrels  per  day  commencing  in  1966) ,  or  any  of  the  Wind¬ 
fall  production  (a  maximum  of  13,500  barrels  per  day  in  1965) 
which  might  be  tendered.  Since  this  system,  when  completely 
looped,  will  have  two  lines  with  an  ultimate  capacity  of 
185,000  to  200,000  barrels  per  day,  batch  movement  of  pentanes 
plus  should  present  no  problem.  The  1,230  barrels  per  day 
expected  from  the  Swan  Hills  area  is  not  expected  to  interfere 
with  the  movement  of  pentanes  plus. 

The  Peace  River  Pipe  Line  system  (Figure  8-11)  when 
operating  at  full  power  should  be  capable  of  moving  all  the 
pentanes  plus  production  expected  from  the  fields  adjacent 
to  it  (a  maximum  of  2,350  barrels  per  day  in  1965)  until 
1969  if  it  is  commingled  and  until  1968  if  it  is  batched. 

There  are  three  major  areas  of  the  Province  where 
additional  facilities  for  the  movement  of  pentanes  plus  will 
be  required  within  the  near  future: 

(a)  the  group  of  fields  lying  between  Harmattan- 
Elkton  and  Westerose  South, 

(b)  the  Pincher  Creek-Waterton-Lookout  Butte  area, 

(c)  the  Jumping  P oun d- W i 1 d c a t  Hills-Sarcee  area. 

As  pointed  out  on  page  82  ,  the  existing  Texaco  facilities 
will  encounter  difficulty  in  handling  the  peak  month  through¬ 
put  requirements  in  1961.  Under  full  power,  however,  this 
system  would  be  capable  of  batch  movement  of  the  pentanes  plus 
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from  the  Gilby,  Homeglen-Rimbey ,  Westerose  South,  Bonnie 
Glen,  Wizard  Lake,  Glen  Park,  Sylvan  Lake,  Wimborne, 

Harmat tan-Elkton  and  Harmattan  East  Fields  (a  maximum  of 
17,400  barrels  per  day  in  1965)  as  well  as  the  butanes 
expected  from  these  fields  (a  maximum  of  3,360  barrels  per 
day  in  1965)  until  1964.  If  purchasers  are  prepared  to 
accept  a  commingled  crude  oil-pentanes  plus  stream,  these 
facilities,  under  full  power,  would  be  suitable  for  the 
movement  of  these  products  until  1966  or  1967.  The  Board, 
therefore,  believes  that  additional  facilities  for  the 
movement  of  these  products,  if  they  all  move  north,  would 
be  required  some  time  in  1964. 

The  Pincher  Creek-Waterton-Lookout  Butte  area  (Area  I 
in  Section  VI)  is  expected  to  become  a  major  producer  of 
pentanes  plus  (approximately  11,000  barrels  per  day  by  1965) 
and  will  therefore  require  economic  transportation  for  this 
production.  A  pipe  line  from  these  fields  to  the  United 
States  would  provide  an  outlet  for  products  from  this  area 
which,  through  an  exchange  of  product,  would  also  provide 
a  ready  market  for  pentanes  plus  produced  in  the  vicinity  of 
Calgary.  A  pipe  line  from  these  fields  to  Calgary  would 
provide  an  outlet  for  the  pentanes  plus  produced  and  would 
supply  the  pentanes  plus  required  by  the  Calgary  refineries 
but  would  require  the  pentanes  plus  produced  in  the  Calgary 
area  to  be  marketed  elsewhere.  This  in  turn  would  require 
additional  facilities  to  move  this  product  northward  and 


88 


would  place  additional  strain  on  the  capacity  of  the  Texaco 
system. 

If  a  pipe  line  from  the  Pincher  Creek-Wate r ton-Lookou t 
Butte  area  to  the  United  States  were  built  the  pentanes  plus 
produced  in  the  vicinity  of  Calgary  could  be  moved  to  Calgary 
by  lines  which  would  be  constructed  for  this  purpose.  The 
maximum  of  2,160  barrels  per  day  of  pentanes  plus  expected 
from  the  Calgary  Field  in  1970  could  be  moved  by  the  Cremona 
system  with  the  addition  of  a  short  lateral  line.  The 
Jumping  Pound,  Sarcee  and  Wildcat  Hills  production  which  is 
expected  to  reach  a  maximum  of  1,560  barrels  per  day  in  1964 
could  be  delivered  to  the  Calgary  refineries  by  a  direct  line 
between  the  plants  and  the  refineries  or  by  a  line  from  the 
plants  to  the  existing  Royalite  Oil  Company,  Limited  crude 
oil  sy s  tem . 

The  suitability  of  Trans  Mountain  (Figure  8-7)  for  the 
movement  of  11,000  to  13,000  barrels  per  day  of  surplus 
pentanes  plus  to  the  Pacific  coast,  and  of  Interprovincial 
(Figure  8-8)  for  the  movement  of  17,000  to  20,000  barrels 
per  day  to  eastern  markets  has  also  been  examined  by  the  Board. 
The  Trans  Mountain  capacity  from  Edson  to  Vancouver  dictates 
the  excess  capacity  of  the  system  and  as  can  be  seen  from 
Figure  8-7  this  system  should  be  capable  of  moving  the 
pentanes  plus  volumes  indicated  above  until  approximately 
1968  or  1969.  The  Interprovincial  line  on  the  other  hand 
will  require  additional  facilities  between  Edmonton  and 
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Regina  by  1962  and  will  therefore  be  of  limited  value  in  the 
eastern  movement  of  pentanes  plus  until  such  time  as  additional 
facilities  are  installed. 

SUMMARY  OF  POSSIBLE  USE  OF  SURPLUS 
CAPACITY  IN  EXISTING  CRUDE  OIL  OR 
PENTANES  PLUS  PIPE  LINES 

Table  8-1  has  been  prepared  as  a  summary  of  the  possible 
use  of  surplus  capacities  of  the  main  existing  oil  and  pentanes 
plus  lines  in  the  Province.  The  table  shows  the  surplus  cap¬ 
acity  of  each  line  in  1961  with  existing  facilities,  the  sur¬ 
plus  capacity  which  each  line  would  have  in  1961  if  it  were 
operating  under  full  power,  the  maximum  combined  volume  of 
butanes  and  pentanes  plus  which  might  be  moved  by  these  lines, 
and  the  dates  that  these  lines  would  reach  saturation  if 
these  volumes  were  handled. 

In  preparing  the  table  the  Board,  as  in  preparing 
Figures  8-1  to  8-11,  has  used  its  own  estimates  of  peak  month 
crude  oil  or  pentanes  plus  throughputs.  It  must  be  emphasized, 
however,  that  the  throughput  volumes  used  in  the  preparation 
of  both  the  figures  and  Table  8-1  are  based  on  projected 
production  from  known  oil  and  gas  fields,  with  no  allowances 
for  the  discovery  of  new  reserves.  Any  discoveries  along  the 
routes  of  these  lines  would  reduce  the  surplus  capacity  of 
the  lines  and  hasten  the  saturation  time. 

The  maximum  volumes  of  liquids  expected  from  the  gas 
reserves  adjacent  to  these  lines  do  not  all  occur  in  the  same 
year.  It  must  also  be  pointed  out  that  though  the  total 
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liquids  volume  for  any  given  time  is  a  maximum  for  the  year 
indicated,  the  individual  volumes  of  butanes  and  pentanes 
plus  are  not  necessarily  maximum  figures. 

In  estimating  the  date  of  pipe  line  saturation,  the 
Board  assumed  that  the  butanes  and  pentanes  plus  moved  in  a 
commingled  stream  would  consume  surplus  capacity  equal  to 
the  volume  of  liquid  moved.  The  Board  believes,  however, 
that  batched  liquids  would  consume  surplus  capacity  in  excess 
of  the  actual  volumes  moved  and  has  assumed  that  these  liquid 
would  require  1.5  to  2  times  the  capacity  which  would  be 
required  if  they  were  commingled. 

The  table  should  be  used  with  caution  and  in  conjunction 
with  the  discussion  and  figures  presented  previously.  The 
table  shows  that,  with  the  exception  of  the  Texaco  pipe  line, 
the  existing  crude  oil  pipe  lines,  if  powered  to  ultimate 
capacity,  could  transport  the  available  butanes  and  pentanes 
plus  adjacent  to  the  lines  to  Alberta  markets  or  to  the 
major  in t e r p rov in c i a 1  pipe  lines  until  1968  or  1970.  The 
Texaco  pipe  line  appears  to  have  adequate  capacity  only 
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IX  THE  CONCEPT  OF  AN  INTEGRATED  PROVINCIAL 

GATHERING  SYSTEM  FOR  NATURAL  GAS  LIQUIDS 

Throughout  the  hearings  of  the  applications  there  existed 
opposing  points  of  view  with  respect  to  the  best  method  of 
gathering  natural  gas  liquids,  that  is  by  means  of  an  inte¬ 
grated  provincial  gathering  system  or  by  means  of  separate 
pipe  lines  connecting  individual  plants  to  particular  markets 
or  pipe  line  terminals. 

INTEGRATED  SYSTEMS 

The  concept  of  an  integrated  gathering  system  for  the 
transportation  of  natural  gas  liquids  has  its  parallel  in  the 
Alberta  Gas  Trunk  Line  system  for  the  gathering  of  natural 
gas.  The  purposes  of  the  Alberta  Gas  Trunk  Line  system  are 
the  gathering  of  gas  acquired  by  a  permittee  from  fields  to  the 
point  of  removal  at  the  provincial  boundary  and  the  supply  of 
gas  to  local  utility  companies  and  other  customers  who  may 
wish  to  purchase  gas  at  its  line.  Similar  functions  with 
respect  to  natural  gas  liquids  could  apply,  theoretically  at 
least,  in  the  case  of  an  integrated  natural  gas  liquids  pipe 
line  system.  Liquids  could  be  carried  to  interconnecting 
transmission  lines  running  beyond  the  Province  and  to  local 
distributors,  refiners  and  petrochemical  plants.  In  making 
the  comparison,  however,  the  differences  between  natural  gas 
and  natural  gas  liquids  must  be  recognized.  A  natural  gas 
line  transports  a  single  product  with  an  almost  universal 
end-use  while  an  integrated  natural  gas  liquids  line  would 
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transport  products  with  varying  end-uses. 

The  schemes  of  three  of  the  applicants,  Hydrocarbons, 
Provincial  Products  and  Westalta  are  considered  to  be  inte¬ 
grated  type  systems.  Highlights  of  these  schemes,  described 
in  detail  elsewhere,  are: 

Hydrocarbons  Pipeline  Limited  proposes  to  gather  all 
available  liquid  products,  chiefly  in  a  commingled  stream, 
and  transport  them  to  Hughenden  where  fractionation  would 
take  place.  Use  would  be  made  of  the  underground  storage 
facilities  of  Alberta  Underground  Storage  Limited  for 
seasonal  storage  of  propane  and  butanes.  Pentanes  plus  would 
be  marketed  through  a  pipe  line  connecting  to  In t e r p r o v in c i a 1 
Pipe  Lire  Company  facilities  at  Hardisty.  It  is  assumed  that 
all  propane  and  butanes  would  find  a  market  in  or  adjacent 
to  Alberta. 

Provincial  Products  Pipelines  Limited  wishes  to  gather 
a  commingled  stream  and  transport  it  to  a  fractionation  plant 
it  would  construct  in  the  vicinity  of  Bonnie  Glen  near 
Edmonton.  Pentanes  plus  would  be  transported  by  pipe  line  to 
Edmonton  for  use  in  refineries  there  and  further  shipment  by 
I n t e r p r ov in c i a  1  and  Trans  Mountain.  Propane  and  butanes 
would  be  marketed  from  the  plant  by  truck  and  rail. 

Westalta  Products  Pipe  Line  Ltd.  proposes  to  gather 
commingled  products  to  a  central  point  near  Calgary  and  thence 
via  a  sixteen-inch  transmission  line  to  the  south-east  corner 
of  the  Province.  There  the  product  stream  would  proceed 
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through  the  facilities  of  Foothills  and  Dakota-Eastern  seg¬ 
ments  of  the  pipe  line  system  to  the  Chicago  area.  The 
hydrocarbon  mixture  would  be  fractionated  in  the  Chicago  area. 

In  each  of  the  schemes  it  was  expected  that  sales  of 
specification  product  as  required  would  continue  at  existing 
plants  now  making  these  products.  It  was  recognized  by  each 
applicant  that  some  opportunity  for  batching  exists  and  might 
be  found  desirable. 

INDIVIDUAL  PIPE  LINES 

The  concept  of  individual  pipe  lines  for  the  transport¬ 
ation  of  natural  gas  liquids  has  its  parallel  in  the  develop¬ 
ment  of  oil  gathering  lines  in  Alberta.  Typically,,  an.  oil 
transmission  line  has  been  constructed  between  an  oil  field 
and  the  closest  suitable  market  outlet  as  soon  as  the  oil 
field  reaches  a  size  sufficient  to  warrant  construction  of 
the  pipe  line.  As  new  fields  are  discovered,  existing 
facilities  are  expanded  and  extended,  or  a  new  pipe  line  may 
be  constructed.  As  a  result  there  are  several  different  pipe 
line  companies  in  the  business,  of  transporting  oil  in  Alberta. 

A  similar  type  of  development  for  the  movement  of  natural  gas 
liquids  is  the  alternative  to  an  integrated  type  system. 

The  schemes  of  three  of  the  applicants,  Britamoil,  Hudson's 
Bay  and  Ro y a 1 i t e s f a 1 1  within  the  individual  pipe  line  class¬ 
ification.  Britamoil  wishes  to  construct  two  pipe  lines,  one 
from  the  British  American  Pincher  Creek  plant  to  the  British 
American  refinery  in  Calgary  and  one  from  the  British  American 
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Rimbey  plant  to  the  Edmonton  refinery  area.  Hudson's  Bay 
proposes  construction  of  a  line  from  the  Waterton-Pincher 
Creek  area  to  an  interconnection  with  the  proposed  Aurora 
pipe  line  on  the  United  States  border  for  ultimate  delivery 
of  product  to  Continental  Oil  Company.  The  Royalite  scheme 
involves  the  construction  of  a  pipe  line  from  the  Wildcat 
Hills  and  Jumping  Pound  plants  to  its  existing  Turner  Valley- 
Calgary  pipe  line,  in  the  vicinity  of  Calgary.  Each  of  the 
proposals  is  for  the  movement  of  pentanes  plus  with  no 
present  plans  for  the  transmission  of  lighter  hydrocarbons. 

VIEWS  OF  THE  APPLICANTS  ON  THE  CONCEPT 
OF  INTEGRATED  PIPE  LINES 

While  three  of  the  applicants  propose  the  construction 
of  integrated  pipe  lines,  it  was  Mr.  J.  A.  Scott  on  behalf 
of  Westalta  who  most  strongly  championed  the  concept  of  an 
integrated  system.  His  views  concerning  the  merits  of  an 
integrated  system  probably  are  shared  by  the  other  applicants 
for  integrated  systems.  The  chief  advantage  of  this  type  of 
system,  in  Mr.  Scott's  opinion,  would  lie  in  the  making 
available  at  a  central  point  of  large  quantities  of  natural 
gas  liquids  surplus  to  local  requirements.  This  would  permit 
economical  pipe  line  transportation  to  distant  markets.  It 
would  permit  the  producer  and  purchaser  to  negotiate  for  sale 
of  the  product  with  a  more  certain  knowledge  of  the  cost  of 
transportation.  The  integrated  system  would  permit  the  pipe 
line  transportation  of  propane  and  butanes  as  well  as  pentanes 
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plus.  Individual  pipe  lines  in  most  cases  would  be  restricted 
chiefly  to  the  movement  of  pentanes  plus,  due  to  the  vapour 
pressure  restrictions  of  the  connecting  crude  oil  lines.  A 
further  advantage  of  an  integrated  system  mentioned  by  Mr. 

Scott  would  be  the  reduced  overhead  expenses  connected  with 
a  single  pipe  line  company  compared  to  that  of  several. 

Of  those  in  favour  of  the  development  of  individual  pipe 
lines  connecting  to  and  making  use  of  existing  crude  oil  pipe 
lines,  the  strongest  opinions  were  expressed  by  Mr.  F.  C. 
Whiteside,  on  behalf  of  Hudson's  Bay.  He  pointed  out  the 
similarity  between  the  methods  of  marketing  crude  oil  and 
condensate  where  short  term  contracts  are  the  custom  instead 
of  long  term  contracts  as  is  the  case  with  natural  gas.  This 
makes  it  desirable  for  a  producer  to  be  connected  to  an  oil 
pipe  line  having  several  potential  market  outlets.  An 
integrated  system  connected  to  a  single  market  area  could  be 
jeopardized  by  a  refiner's  election  to  change  sources  of 
supply.  Mr.  Whiteside  believed  that  the  overall  cost  of 
transportation  of  oil  and  natural  gas  liquids  would  be  reduced 
by  making  full  use  of  existing  oil  pipe  lines  and  that  this 
would  work  to  the  advantage  of  both  gas  and  oil  producers  in 
Alberta.  He  was  of  the  opinion  that  an  integrated  system 
would  be  satisfactory  for  an  area  in  which  no  alternative  pipe 
line  systems  were  already  in  operation.  Mr.  Whiteside,  with 
reference  to  the  development  of  markets  for  Alberta  condensate, 
stated  that  it  would  be  preferable  to  increase  sales  gradually 
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in  several  different  market  areas  through  individual  pipe 
lines,  rather  than  to  transport,  a  large  volume  to  a  singlfe 
market  area  such  as  ‘Chicago. 

Mr.  E.  D.  Loughney,  who  gave  evidence  at  the  Britamoi 1 
hearing,  while  recognizing  some  operating  economies  in  an 
integrated  pipe  line  system,  felt  that  marketing  consider¬ 
ations  were  more  important  than  the  transportation  aspect 
when  considering  the  merits  of  such  a  scheme.  He  believed 
that  the  long  term  commitment  of  large  volumes  of  natural 
gas  liquids  via  an  integrated  system  to  a  single  market 
would  not  be  in  the  best  interest  of  a  producer  and,  having 
regard  for  future  local  needs,  may  not  be  in  the  best 
interests  of  the  Province. 

BOARD  VIEWS 

The  Board  does  not  believe  that  an  integrated  pipe  line 
system  for  the  complete  gathering  and  local  distribution  of 
natural  gas  liquids  in  Alberta  is  practical  for  the  following 
reasons : 

1.  Most  of  the  gas  processing  plants  in  the  Province 
already  are  provided  with  fractionation  facilities 
for  the  production  of  specification  pentanes  plus 
and  many  have  facilities  for  the  production  of 
specification  butanes  and  propane.  It  would 
appear  wasteful  to  commingle  these  products  and 
costly  to  batch  them  -  especially  the  propane  and 


butanes . 
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2.  To  be  of  specific  benefit  to  consumers  within 

the  Province,  in  the  same  manner  that  the  Alberta 
Gas  Trunk  Line  system  is  to  natural  gas  customers, 
economic  means  must  be  available  to  supply 
specification  product  to  the  users.  In  view  of 
the  fact  that  the  products  would  include  propane, 
butanes  and  different  qualities  of  pentanes  plus, 
the  system  would  require  extensive  batching  and 
storage  facilities  or  a  number  of  fractionation 
plants,  or  both. 

3.  The  propane  market  is  distributed  over  the  Province 
and  can  be  served  efficiently  by  a  few  individual 
lines  and  by  rail  and  truck  movement  from  the 
processing  plants. 

4.  With  regard  to  condensate,  excess  capacity  in 
certain  existing  crude  oil  pipe  lines  could  be 
used  to  the  economic  advantage  of  the  shippers 
of  both  condensate  and  crude  oil. 

The  proponents  of  integrated  systems  appear  to  have 
recognized  some  of  these  matters  when  they  indicated  that  in 
many  cases  specification  propane,  butanes  and  pentanes  plus 
would  be  shipped  by  rail,  truck  or  existing  separate  lines  to 
local  markets.  They  foresaw  possibilities  of  batching 
specification  products  to  local  markets  or  of  local  fraction¬ 
ation  facilities,  but  did  not  demonstrate  their  practicability. 
Even  though  an  integrated  pipe  line  system  might  be  expected 
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to  provide  the  most  economic  means  of  transportation  (by 
virtue  of  the  larger  volumes  it  would  handle  and  the 
possibilities  of  reduced  overhead),  additional  costs  assoc¬ 
iated  with  batching  or  fractionation  would  likely  more  than 
offset  the  economies  of  an  integrated  system  in  so  far  as 
deliveries  to  Alberta  markets  are  concerned.  Certainly  the 
integrated  pipe  line  schemes  proposed  were  not  primarily 
designed  to  act  as  distribution  systems  for  local  require- 
men  t  s  . 

On  the  other  hand,  the  Board  recognizes  that  large 
volumes  of  unstabilized  natural  gas  liquids  destined  for 
extraprovincial  markets  might  well  be  gathered  more  econom¬ 
ically  by  an  integrated  system  delivering  to  central 
fractionation  facilities  than  by  individual  pipe  lines. 

As  the  Board  sees  it  an  integrated  pipe  line  system 
for  natural  gas  liquids  would  do  little  under  present 
circumstances  to  serve  Alberta  consumers.  The  desirability 
or  otherwise  of  such  a  system  in  Alberta  depends  upon  the 
volumes  of  natural  gas  liquids  to  be  removed  from  the 
Province  by  means  other  than  the  existing  pipe  lines  and 
rail  or  truck. 

1.  If  the  volumes  to  be  removed  can  be  handled 
largely  by  existing  crude  oil  pipe  lines  or  by 
rail  or  truck  there  is  little  merit  in  an 
integrated  gathering  system. 

2.  On  the  other  hand,  if  such  volumes  are  much  in 
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excess  of  what  can  be  handled  and  marketed  by 
existing  lines  or  rail  or  truck,  the  idea  of 
an  integrated  system,  gathering  the  excess 
volumes  in  a  commingled  state  and  delivering 
them  to  a  facility  for  removal  from  the  Province 
probably  would  make  good  sense.  Even  here, 
however,  it  would  depend  upon  the  balance  of 
costs  of  fractionation  at  the  individual 
marketing  point  or  points  as  compared  with  the 
cost  of  fractionation  at  the  processing  plants 
and  the  savings  which  might  be  realized  by 
transport  in  an  integrated  system. 

The  Alberta  situation  at  present  and  in  the  foreseeable 
future  appears  to  lie  closer  to  the  first  case  described  than 
to  the  second.  While  surpluses  of  natural  gas  liquids  will 
develop,  the  volumes  the  Board  expects  to  be  shipped  outside 
the  Province  will  not  sufficiently  exceed  what  can  be  handled 
by  existing  facilities,  and  certain  new  separate  pipe  lines, 
to  warrant  the  construction  of  a  separate  integrated  system. 

The  Board  believes  it  proper  that  propane  and  butanes 
continue  to  be  gathered  and  distributed  to  local  markets  by 
a  few  special  separate  lines  and  by  rail  and  truck.  It 
believes  that  condensate  may  satisfactorily  be  carried  partly 
by  crude  oil  lines  and  partly  be  special  separate  lines. 

Some  interconnection  and  physical  integration  of  certain  lines 
is  expected  as  a  natural  development  just  as  has  been  the  case 


with  crude  oil  lines. 
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X  CONSIDERATION  OF  INDIVIDUAL  APPLICATIONS 

Westalta  Products  Pipe  Line  Ltd. 

The  Westalta  system  was  designed  chiefly  to  deliver 
products  to  Foothills  for  transportation  to  an  extraprovincial 
market  but  the  applicant  made  it  clear  that  should  a  permit 
not  be  granted  for  removal  of  propane  and  butanes  by  Foothills, 
the  Westalta  scheme,  except  for  the  main  line  from  Calgary  to 
the  International  border,  should  be  considered  for  local 
deliveries  and  extraprovincial  movements  through  other  pipe 
lines . 

Westalta  does  not  propose  to  own  any  of  the  products  to 
be  transported  through  its  pipe  line  system.  It  would  act 
as  a  common  carrier  of  natural  gas  liquids  from  the  various 
plants  in  the  Province  to  any  required  delivery  point  on  its 
pipe  line  system  for  use  within  Alberta  or  for  removal  from 
the  Province  through  other  pipe  lines. 

Mr.  Scott  stated  that  Westalta  had  not  made,  or 
attempted  to  make,  any  transportation  contracts  with 
prospective  shippers  of  natural  gas  liquids  and  he  did  not 
consider  that  such  contracts  would  be  necessary  to  finance 
construction  of  the  integrated  gathering  system.  It  was 
planned  that  the  gathering  system  would  be  built  in  stages 
as  required  -  each  segment  when  there  was  a  reasonable 
assurance  that  the  volume  of  products  to  be  moved  through 
it  would  justify  its  construction. 
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PROPOSED  TARIFF 

Mr.  Booth,  appearing  as  a  witness  on  behalf  of  Westalta 
at  the  hearing  in  June,  1960,  and  again  at  the  reopened 
hearing,  submitted  a  schedule  of  proposed  pipe  line  tariffs 
for  the  Westalta  gathering  system.  The  tariff  proposed  was 
a  weighted  average  for  the  entire  system  based  on  throughput 
of  liquids.  Mr.  Booth  stated  that,  since  the  initial  con¬ 
struction  of  the  gathering  system  would  be  in  stages,  the 
overall  average  tariff  would  not  apply  in  the  early  stages 
of  development,  and  he  also  stated  that  the  overall  average 
tariff  would  not  apply  for  transportation  of  products  for 
use  in  the  Province  where  a  separate  pipe  line  could  be  built 
for  more  economical  transportation  of  those  products.  For 
example,  he  considered  that  products  could  be  transported 
from  the  Homeglen-Rimbey  Plant  to  Edmonton  by  a  separate 
line  at  a  cheaper  rate  than  the  Westalta  average  tariff.  In 
such  case  the  rate  charged  by  Westalta  would  be  based  on  the 
most  economical  transportation  facilities.  The  proposed 
tariff  from  the  Homeglen-Rimbey  Plant  to  Edmonton  was  fourteen 
cents  per  barrel,  and  during  the  stage  preceding  the  connection 
of  the  pipe  line  system  between  Rimbey  and  Calgary,  the  pro¬ 
posed  interim  tariff  between  the  Pincher  Creek-Wate r ton  area 
and  Calgary  would  be  thirty  cents  per  barrel. 

The  proposed  overall  average  tariff  for  the  complete 
integrated  gathering  system  exclusive  of  the  main  line  from 
Calgary  to  the  International  Boundary  was  as  follows: 
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(a)  twenty  cents  per  barrel  for  the  first  two  and 
one-half  years  of  operation,  during  which  time 
throughput  volumes  were  expected  to  increase 
from  about  30,000  barrels  per  day  to  about 
66,500  barrels  per  day, 

(b)  twelve  cents  per  barrel  for  the  next  five  years 
of  operation,  during  which  the  throughput  was 
expected  to  increase  to  127,000  barrels  per 
day,  and 

(c)  ten  and  one-half  cents  decreasing  to  nine  and 
one-half  cents  per  barrel  during  the  next 
three  and  cne-half  years  of  operation,  during 
which  time  it  was  expected  that  throughput 
volumes  would  further  increase  to  160,000 
barrels  per  day. 

The  above  tariffs  were  calculated  to  give  the  following 
rates  of  return  on  the  rate  bases 

(a)  7.75  per  cent  for  throughput  volumes  of  100,000 
barrels  per  day  or  less, 

(b)  8.25  per  cent  for  throughput  volumes  greater 
than  100,000  but  less  than  130,000  barrels  per 
day,  and 

(c) ,  8.75  per  cent  for  throughput  volumes  greater 

than  130,000  barrels  per  day. 

A  straight  line  depreciation  designed  to  amortize  the 
facilities  over  a  period  of  twenty-five  years  was  used. 
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FINANCING 

Westalta  estimated  that  the  total  investment  in  the 
original  installation  of  its  gathering  system  would  be 
$27,894,000  and  the  investment  in  the  main  line  from  Calgary 
to  the  International  Boundary  would  be  $15,081,000.  These 
include  working  capital,  line  fill  and  financing  costs  and 
expenses.  According  to  the  agreement  between  Pembina  and 
Standard,  Pembina  had  the  responsibility  of  arranging  the 
financing  of  the  gathering  system,  and  the  responsibility  of 
making  financial  ar  range men  t  s  for  the  Westalta  main  line 
would  be  shared  between  Pembina  and  Standard.  The  same 
method  of  financing  was  proposed  for  both  the  gathering  lines 
and  the  main  line,  that  is,  eighty-five  per  cent  of  the 
capital  to  be  raised  by  the  sale  of  bonds  and  debentures 
and  fifteen  per  cent  by  the  sale  of  common  stock.  The  bond 
issue  would  provide  sixty  per  cent  of  the  capital.  The 
bonds  would  bear  interest  at  six  per  cent  and  mature  in 
twenty  years.  The  debentures  providing  twenty-five  per  cent 
of  the  capital  would  be  for  a  term  of  twenty-one  years  and 
also  would  bear  interest  at  six  per  cent.  It  was  contemplated 
that  the  debentures  would  be  sold  as  units  with  common  stock. 

Since  the  main  line  is  part  of  the  gas  export  project 
it  would  serve  no  useful  purpose  and  would  not  be  financible 
until  the  financibility  of  the  Foothills-Dakota-Eastern  line 
was  assured. 

The  financibility  of  the  gathering  system  is  predicated 
on  the  movement  of  substantial  volumes  of  products  even  in 
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its  early  stages.  The  southern  gathering  system  from  the 
Pincher  Creek-Waterton  area  to  Calgary  is  designed  to  carry 
a  throughput  of  15,000  barrels  of  products  per  day  in  1962 
increasing  gradually  to  34,700  barrels  in  1971.  These 
volumes  are  presumed  to  come  from  the  Pincher  Creek  Plant 
and  other  plants  to  be  constructed  in  the  area.  Should  any 
substantial  amount  of  these  products  be  diverted  to  other 
transportation  facilities  the  line  would  be  uneconomic  at 
the  suggested  tariff  rate.  Westalta's  northern  gathering 
system  would  also  be  sensitive  to  any  substantial  diversion 
of  products  to  other  facilities.  The  northern  gathering 
system  was  designed  to  move  most  of  the  exportable  surplus 
products  south  to  Calgary  for  removal  from  the  Frovince 
through  the  Foothills-Dakota-Eas tern  pipe  line  system. 
Should  part  of  the  exportable  surplus  be  shipped  through 
either  of  the  extraprovincial  crude  oil  pipe  line  systems, 
Westalta's  proposed  gathering  system  would  require  major 
modifications  and  would  in  all  probability  prove  uneconomic 
for  the  reduced  volumes. 

CONCLUSIONS 

While  the  Board  does  not  favour  an  integrated  natural 
gas  liquids  gathering  system  for  the  reasons  discussed  in 
Section  IX  it  has  assessed  the  Westalta  proposal  on  the 
basis  of  its  suitability  if  an  integrated  system  were  to 


be  approved. 
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The  Westalta  scheme  appears  to  be  well  designed  for  the 
volumes  of  natural  gas  liquids  which  the  applicant  predicts 
would  be  available  and  based  on  the  assumption  that  the 
application  of  Foothills  would  be  approved.  If  the  volumes 
were  available,  the  scheme  would  have  the  advantage  of 
gathering  surplus  propane,  butanes  and  pentanes  plus  to  a 
single  point  for  transfer  to  a  system  serving  extraprovincial 
ma  rke  t  s  . 

However,  the  scheme  does  little  to  assist  in  solving 
local  marketing  problems  for  propane  or  butanes,  either  by 
movement  of  specification  product  or  by  making  use  of  under¬ 
ground  storage  facilities.  In  the  case  of  pentanes  plus, 
local  requirements  for  particular  types  of  condensate  would 
not  readily  be  satisfied  by  means  of  the  scheme. 

For  the  volumes  of  natural  gas  liquids  which  the  Board 
estimates  will  be  available,  the  pipe  line  system  is 
definitely  oversized.  Even  if  the  system  were  redesigned 
for  the  lower  volumes,  the  tariffs  would  be  considerably 
higher  than  those  proposed. 

While  Westalta  indicated  that  it  wished  its  application 
to  be  considered,  even  though  that  of  Foothills  was  not 
approved,  the  Board  recognizes  that  the  design  of  the  Westalta 
system  in  its  present  form  is  predicated  on  large  scale  move¬ 
ments  of  natural  gas  liquids  from  Calgary  and  the  Board  does 
not  consider  the  design  suitable  for  the  marketing  pattern 
which  the  Board  anticipates. 
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The  lack  of  product  ownership  or  contracts  for  the 
purchase  or  transport  of  natural  gas  liquids  is  a  further 
weakness  of  the  proposal. 

Having  regard  to  the  oversized  system,  the  design  for 
southward  export  and  the  lack  of  assurance  of  throughput, 
the  Board  does  not  believe  that  the  proposal  is  economically 
feasible.  Moreover,  the  Board  is  confident  that  existing 
pipe  lines,  with  certain  new  separate  lines,  are  capable  of 
transporting  much  of  the  butanes  and  all  of  the  pentanes 
plus  to  local  markets  and  to  markets  which  may  be  reached 
through  the  major  interprovincial  systems.  The  Board  does 
not  recommend  approval  of  the  application. 

Britamoil  Pipe  Line  Company  Limited 

Britamoil,  as  a  wholly  owned  subsidiary  of  The  British 
American  Oil  Company  Limited,  can  be  considered  as  the  tranS" 
portation  branch  of  British  American.  British  American  owns 
and  produces  from  its  own  reserves  natural  gas  liquids,  some 
of  which  are  marketed  directly  from  its  processing  plants  and 
some  used  in  its  own  refining  operations. 

In  testimony  given  at  the  hearing  of  this  applicant, 

Mr.  Hugh  Sparrow,  General  Manager  of  Crude  and  Products  Supply 
for  British  American,  submitted  letters  from  several  refiners 
other  than  British  American  indicating  their  willingness  to 
purchase  certain  volumes  of  condensate  that  would  be  trans¬ 
ported  by  the  proposed  Britamoil  products  lines  provided  it 
could  be  delivered  at  their  refineries  at  a  price  competitive 


-  107 


with  crude  oils  available  at  that  time.  There  were  no 
definite  contracts  or  commitments  of  any  kind  presented  by 
the  witness  to  show  that  the  volumes  projected  for  con¬ 
sumption  by  refineries  in  Alberta  and  adjacent  provinces 
would  be  taken.  With  respect  to  the  sale  of  propane  and 
butanes,  Mr.  T.  R.  Stewart,  Manager  of  LPG  sales  for  British 
American,  stated  that  British  American  is  at  present  marketing 
most  of  the  butane  and  propane  produced  at  its  Pincher  Creek 
Plant;  some  in  spot  sales  and  some  under  short  term  contracts 
of  up  to  three  years.  Most  of  these  products  are  shipped  by 
tank  car  and  a  small  amount  by  truck.  It  was  expected  that 
this  means  of  transportation  would  continue  for  these  pro¬ 
ducts  after  the  pipe  line  was  built  to  Calgary  since  most  of 
the  LPG  sales  were  in  southern  Alberta,  the  north-western 
States  and  British  Columbia. 

TARIFFS 

British  American  proposes  to  use  all  of  the  condensate 
production  from  the  Pincher  Creek  Field  in  its  Calgary 
refinery  and  it  considered  that  the  pipe  line  it  proposed 
to  build  from  the  Pincher  Creek  plant  to  Calgary  would  have, 
capacity  also  to  transport  condensate  from  other  reserves 
in  the  area.  A  statement  was  submitted  showing  the  estimated 
annual  revenue  for  the  pipe  line  in  the  first  ten  years  of 
operation.  Based  on  a  rate  of  return  of  eight  and  one-half 
per  cent  on  the  rate  base,  after  income  tax,  an  average 
tariff  of  30.5  cents  per  barrel  would  be  required  assuming 
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only  the  Fincher  Creek  plant  production  was  transported. 

With  a  throughput  of  other  plants  in  the  area  included  the. 
tariff  would  be  reduced  to  an  average  of  about  14  cents  per 
barrel . 

Based  on  the  same  rate  of  return  and  based  on  the  move¬ 
ment  of  the  anticipated  production  from  the  Rimbey  P 1 ar t  only, 
the  proposed  average,  tariff  for  the  Rinbey  to  Edmonton  line 
would  be  13  cents  per  barrel. 

FINANCING 

Britamoil  proposed  to  finance  the  cost  of  constructing 
the  two  pipe  lines  by  borrowing  75  per  cent  of  the  required 
capital  at  five  and  three-quarters  per  cent  interest.  T h  e 
remaining  25  per  cent  of  the  required  capital  would  be 
obtained  from  British  American  equity  in  the  company.  Hr, 

E.  D.  Loughney,  President  of  The  British  American  Oil  Company 
Limited,  testifying  as  a  policy  witness,  stated  that 
Britamoil* s  loan  could  be  obtained  from  the  parent  company, 
British  American,  or  obtained  from  another  source.  He 
further  stated  that  assurance  had  been  obtained  that,  provided 
the  loan  was  guaranteed  by  British  American,  the  money  could 
be  obtained  at  five  and  three-quarters  per  cent  interest. 

The  Board  is  quite  satisfied  that  Britamoil  could  finance 
the  construction  of  each  of  its  proposed  pipe  lines  providing 
it  were  given  the  permit  to  do  so. 
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CONCLUSIONS 

Pincher  Creek  to  Calgary  Pipe  Line 

With  respect  to  the  proposed  Pincher  C re ek- Ca 1 ga r y  pipe 
line,  the  Board  considers  the  scheme  to  be  satisfactory  in 
so  far  as  the  design  of  the  pipe  line,  the  proposed  tariffs, 
the  f in an c ib i 1 i t y  and  product  ownership  considerations  are 
concerned.  The  Board  recognizes  that  the  proposal  would 
permit  the  movement  of  condensate  produced  and  owned  by  The 
British  American  Oil  Company  Limited  to  its  Calgary  refinery. 
From  a  long  range  point  of  view,  however,  and  in  the  interests 
of  the  Province  as  a  whole,  the  Board  believes  that  a  more 
logical  market  for  the  Pincher  Creek  condensate  and  other 
condensate  to  be  produced  in  the  area  would  be  reached  through 
the  proposed  Hudson's  Bay  pipe  line.  This  would  leave  a 
market  in  the  Calgary  area  for  pentanes  plus  produced  from 
nearby  fields.  Accordingly,  the  Board  does  not  recommend 
approval  of  the  application. 

Rimbey  to  Edmonton  Pipe  Line 

Condensate  produced  at  the  Rimbey  plant  is  presently 
moving  to  Edmonton  through  the  Texaco  crude  oil  pipe  line. 
Propane  and  butanes  are  being  marketed  by  truck  and  rail 
facilities.  The  Texaco  pipe  line  already  is  operating  close 
to  capacity  but  when  fully  powered  could  handle  the  volumes 
of  butanes  and  condensate  anticipated  from  the  Rangeland 
system,  the  Rimbey  Plant  and  the  Bonnie  Glen  Plant  to  about 
1965  by  batch  operations  and  perhaps  to  1968  by  commingled 
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movement.  (It  is  assumed  that  some  of  the  condensate  from 
Harmattan-Elkton  and  Harmattan  East  will  move  south  through 
the  Cremona  system  to  the  Calgary  market.)  This  means  that 
even  if  additional  pumping  equipment  were  installed  in  the 
Texaco  pipe  line,  further  extensive  looping  would  be  required 
by  1965  to  1968  if  the  line  were  to  handle  the  crude  oil 
produced  from  existing  fields  and  the  anticipated  butanes  and 
condensate  production.  An  extension  of  the  Texaco  eight-inch 
pipe  line  from  Westerose  southward  to  Rimbey  might  well 
precede  the  addition  of  power  and  would  slightly  extend  the 
period  of  adequate  capacity.  New  discoveries  of  crude  oil 
or  liquid  bearing  gas  would  reduce  the  period  of  time  before 
looping  would  be  required. 

The  Board  is  convinced  that  major  new  pipe  line  con¬ 
struction  will  be  required  within  the  next  four  or  five 
years  and  all  things  considered  believes  it  appropriate  that 
Brit  amo il  should  have  the  opportunity  of  constructing  the 
facility  it  proposes.  The  Britamoil  line,  designed  specific¬ 
ally  for  natural  gas  liquids,  could  better  handle  propane  and 
butanes  than  could  the  Texaco  system;  would  provide  for  the 
transport  of  condensate  without  commingling  with  crude  oil  or 
batching  in  a  crude  oil  system;  and  could  later  become  part 
of  physically  interconnected  facilities  for  the  movement  of 
natural  gas  liquids. 

For  these  reasons  the  Board  believes  that  the  Britamoil 
application  for  the  R imb e y-E dmon t on  pipe  line  should  be  granted. 
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It  considers,  however,  that  such  a  permit  should  contain  a 
condition  whereby  Britamoil  would  be  required  to  demonstrate 
that  arrangements  for  the  financing  of  the  proposed  line  are 
completed  and  that  construction  of  it  is  commenced  by  March 
31,  1962. 

Provincial  Products  Pipelines  Limited 

Provincial  Products  proposed  to  act  as  a  common  carrier 
and  would  not  own  products  or  have  any  interest  in  the  sale 
of  products  to  the  consumer.  It  was  not  contemplated  that 
long  term  transportation  agreements  would  be  necessary  for 
the  success  of  the  project  provided  the  movement  of  products 
in  the  volumes  contemplated  could  be  assured. 

TARIFFS 

An  estimate  of  the  cost  of  service  of  the  project, 
including  the  fractionating  facilities, for  the  first  five 
years  of  operation  was  piesented  by  The  Fish  Corporation  Ltd. 
The  average  cost  of  19.6  cents  per  barrel  was  based  on  an 
average  daily  throughput  of  48,700  barrels  during  the  first 
year,  63,500  barrels  in  the  second  year  and  74,300  average 
for  the  next  three  years,  a  total  cost  of  $24,300,000  of 
which  $6,100,000  would  be  derived  from  equity  capital  and 
$18,200,000  from  the  sale  of  first  mortgage  bonds  bearing 
six  per  cent  interest  and  redeemable  over  a  twenty-year 
period  with  the  first  payment  deferred  until  the  third  full 
year  of  service,  and  a  return  of  seven  and  one-half  per  cent 
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before  interest  on  the  rate  base.  An  average  overall 
tariff  of  19.5  cents  per  barrel  was  suggested  for  the 
complete  system. 

FINANCING 

Mr.  James  R.  LeMesurier,  a  partner  in  Dominion  Securities 
Corporation  Limited, gave  evidence  on  behalf  of  the  applicant 

I 

regarding  the  f in an c ib i 1 i t y  of  the  project. 

Mr.  LeMesurier  expressed  the  opinion  that  the  project 
could  be  financed  in  Canada.  He  recommended  financing  on  a 
debt  to  equity  ratio  of  75  per  cent  debt  to  25  per  cent  equity. 
He  stated,  however,  that  the  terms  of  the  securities  for  the 
borrowed  capital  had  not  yet  been  determined  since  that  would 
depend  on  conditions  at  the  time  of  financing.  He  considered 
the  rate  of  return  and  interest  charges  used  in  the 
tariff  calculation  to  be  reasonable,  however,  for  a  project 
of  this  type. 

CONCLUSIONS 

The  Board  does  not  favour  an  integrated  natural  gas 
liquids  gathering  system  for  the  reasons  discussed  in  Section 
IX.  However,  it  has  examined  the  scheme  of  Provincial  Products 
on  the  basis  of  its  suitability  if  an  integrated  system  were 
to  be  approved. 

The  scheme  which  would  move  a  commipgled  product  to  the 
vicinity  of  Bonnie  Glen  for  fractionation,  has  the  advantage 
over  the  schemes  of  Westalta  .and  Hydrocarbons  Pipeline  Limited 
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of  offering  additional  outlets  for  the  marketing  of  pentanes 
plus.  With  respect  to  propane  and  butanes ,however,  it  would 
make  available  large  quantities  in  an  area  where  there 
already  are  several  plants  producing  these  products.  It 
would  make  no  provision  for  storage,  and  truck  or  rail  move¬ 
ment  of  150  miles  would  be  required  to  utilize  existing 
underground  storage  facilities. 

Based  on  the  Board's  forecast  of  product  production,  the 
pipe  line  is  ove r- de s igned  and  tariffs  would  have  to  be  greater 
than  those  indicated.  The  lack  of  product  ownership  or  con¬ 
tracts  for  the  purchase  or  transport  of  natural  gas  liquids 
detracts  from  the  scheme.  For  these  reasons  the  Board  does 
not  believe  that  the  proposal  is  economically  feasible. 

Since  the  time  of  the  hearing  of  the  application  of 
Provincial  Products  in  September,  1960,  the  assets  of  the 
company  have  been  purchased  by  Canadian  Husky  Oil  Limited. 

The  new  officers  of  Provincial  Products  have  advised  the 
Board  that  they  do  not  support  the  scheme  as  proposed. 

While  the  application  has  not  been  withdrawn  it  is  clear  to 
the  Board  that  Provincial  Products  would  not  wish  to  proceed 
even  if  the  application  were  approved. 

Having  regard  for  all  of  the  above,  the  Board  does  not 
recommend  approval  of  this  application. 

Hydrocarbons  Pipeline  Limited 
Hydrocarbons  does  not  propose  to  purchase  natural  gas 
liquids  for  resale.  Although  its  parent  company,  Canadian 
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Hydrocarbons  Limited,  does  purchase  LPG's  and  markets  these 
products,  Hydrocarbons  in  its  role  would  be  a  carrier  of 
products  for  Canadian  Hydrocarbons  and  any  other  customer  who 
wished  to  transport  products  through  its  pipe  line  system 
either  as  a  commingled  stream  or  as  separate  batches.  Hydro¬ 
carbons  plans  initially  to  batch  products  through  the  line 
and  when  justified  would  construct  a  fractionation  plant  at 
Hughenden.  The  plant,  which  would  recover  products  from  a 
commingled  stream,  would  be  operated  on  a  cost  of  service 
basis.  Propane  and  butanes  either  batched  or  fractionated 
would  be  stored  in  underground  storage  facilities  at  Hughenden. 

TARIFFS 

Based  on  pipe  line  throughput,  delivered  at  Hughenden, 
of  some  32,500  barrels  per  day  in  1962  and  increasing  for  the 
next  ten  years  to  some  88,700  barrels  per  day  with  additional 
small  deliveries  for  local  refinery  operations  at  Calgary  and 
Bowden,  it  was  calculated  by  Du t t on-W i 1 1 i ams  Brothers  Limited 
that  a  uniform  tariff  of  14  cents  per  barrel  would  be  required 
to  re-alize  a  satisfactory  rate  of  return  on  the  rate  base. 

In  the  Du t t on-Wi 1 1 i ams  report  a  pro  forma  statement  of  income 
was  presented  showing  earnings  over  the  first  ten  years  of 
operation  of  the  pipe  line  on  a  tariff  of  14  cents  per  barrel 
delivered  from  the  system  regardless  of  where  delivery  was 
made.  In  preparing  this  statement  it  was  assumed  that  the 
project  would  be  financed  on  a  debt-equity  ratio  of  75  to  25 
and  the  borrowed  capital  could  be  obtained  at  six  per  cent 


115 


interest.  Net  income  before  interest  would  provide  a  rate 
of  return  on  the  rate  base  of  1.9  per  cent  for  the  first 
year,  5.3  per  cent  in  the  second  year  and  increasing  to  13 
per  cent  in  the  tenth  year  for  an  average  rate  of  8.8  per 
cent. 

FINANCING 

Mr.  F.  E.  Griffin,  Vice-President  of  Green  shields, 
Investment  Dealers  in  Montreal,  appearing  as  a  financial 
witness  at  the  hearing,  expressed  the  opinion  that  if  the 
volumes  projected  for  the  pipe  line  were  covered  by  contracts 
for  throughput  the  project  would  generate  sufficient  revenue 
under  the  proposed  operations  to  make  it  financible.  He  did 
not  believe  it  could  be  financed  however  without  firm 
throughput  agreements. 

CONCLUSIONS 

While  the  Board  does  not  favour  an  integrated  natural 
gas  liquids  gathering  system  for  the  reasons  discussed  in 
Section  IX,  it  has  assessed  the  proposal  of  Hydrocarbons 
Pipeline  Limited  on  the  basis  of  its  suitability  if  an 
integrated  system  were  to  be  approved. 

The  design  is  based  on  moving  all  available  product 
from  southern  and  central  Alberta  to  proposed  fractionation 
facilities  and  existing  storage  at  Hughenden  .  Any  scheme 
which  would  have  available  specification  propane  and  butanes 
in  underground  storage  has  some  merit.  Board  studies  have 


116 


indicated  that  effective  use  of  the  existing  underground 
storage  facilities  will  be  required  in  balancing  the 
producing  and  requirement  seasonal  patterns  in  Alberta, 
primarily  for  propane  and  to  a  minor  extent  for  butanes. 

The  storage  at  Hughenden  is  not  ideally  located  for  full 
utilization  by  all  Alberta  marketers,  but  through  co¬ 
ordination  with  movements  to  the  east  of  Alberta  it  could 
be  an  effective  force  in  stabilizing  the  Alberta  propane 
market.  The  connection  into  Interprovincial  facilities 
at  Hardisty  would  not  give  the  same  degree  of  flexibility 
in  marketing  condensate  as  would  an  Edmonton  terminal, 
where  both  I n t e r p r o v in ci a 1  and  Trans  Mountain  pipe  lines 
would  be  available.  While  some  butanes  undoubtedly  would 
be  marketed  through  I n t e r p r o v in c i a 1  Pipe  Line,  the  location 
of  large  quantities  of  such  product  at  Hughenden  would  not 
be  as  suitable  as  at  Edmonton  where  refinery,  petrochemical 
and  extraprovincial  pipe  line  markets  all  are  available. 

The  design  capacity  of  the  line,  31,000  barrels  per  day 
in  1962  increasing  to  85,000  barrels  per  day  in  1971,  is 
greatly  in  excess  of  the  Board's  estimate  of  the  products 
which  will  be  available.  This  undoubtedly  would  result  in 
considerably  higher  tariffs  than  those  predicted  by  the 
applicant.  The  applicant  does  not  own  any  natural  gas 
liquids  and  although  Canadian  Hydrocarbons  Limited  has 
indicated  its  intent  to  offer  some  18,000  barrels  per  day 
for  transport  through  the  system,  this  covers  only  part  of 
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the  volumes  proposed  to  be  moved.  The  Board  has  grave  doubts 
as  to  the  economic  feasibility  of  the  project. 

Having  regard  for  all  of  the  above,  the  Board  does  not 
recommend  approval  of  this  application. 

Hudson1 s  Bay  Oil  and  Gas  Company  Limited 
Hudson's  Bay  proposes  to  purchase  condensate  in  the 
Pincher  Creek-Water ton  area  and  after  transporting  it  to  the 
International  Boundary  at  Carway  sell  it  to  Continental  Oil 
Company  which  will  take  delivery  through  a  pipe  line  to  be 
built  from  Cut  Bank,  Montana,  as  an  extension  to  its  system. 

Mr.  L.  C.  Peters,  Vice-President  of  Continental  Oil 
Comp any , t e s t i f i e d  at  the  hearing  of  the  applicant  that 
Continental  had  agreed  to  purchase  up  to  10,000  barrels  per 
day  of  condensate  at  a  competitive  price  from  Hudson's  Bay. 

He  further  stated  that  the  line  from  the  International 
Boundary  to  Cut  Bank  would  have  a  capacity  of  35,000  barrels 
per  day  and  Continental  hoped  to  find  markets  and  be  able  to 
take  a  much  greater  volume  of  condensate  than  the  10,000 
barrels  under  the  present  agreement. 

At  the  time  of  the  hearing  Hudson's  Bay  did  not  produce 
any  evidence  that  it  had  firm  purchase  contracts  but  did 
present  a  letter  from  Shell  Oil  Company  of  Canada,  Limited 
in  which  Shell  supported  the  application  and  gave  an  under¬ 
taking  either  to  sell  to  Hudson's  Bay  or  to  transport  on  its 
own  account  through  the  proposed  pipe  line,  approximately 
4,000  barrels  per  day  of  condensate  from  the  Waterton  Field. 
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TARIFFS 

The  proposed  pipe  line  tariff  was  calculated  for  the 
basic  case  assuming  throughput  from  presently  known  reserves 
at  a  ten-year  average  of  6.43  cents  per  barrel.  This  is  the 
tariff  that  could  be  expected  if  all  of  the  condensate 
production  from  *:he  plants  in  the  area  is  shipped  through  the 
line.  This  is  ,a«s unting  a  throughput  of  11,000  barrels  per 
day  increasing  to  a  maximum  of  16,000  barrels  per  day  during 
the  first  ten  years  of  operation.  It  also  assumes  a  return 
on  the  residual  investment  of  five  per  cent  after  interest 
on  the  debt. 

In  the  prospective  case  assuming  a  throughput  of  11,000 

*  / 

barrels  increasing  to  22,000  barrels  per  day  during  the  first 
ten  years  of  operation  and  a  return  of  five  per  cent  on  the 
residual  investment  after  interest,  the  average  tariff  would 
be  4.19  cents  per  barrel. 

All  tariff  calculations  were  based  on  the  assumption 
that  75  per  cent  of  the  required  capital  would  be  obtained 
by  debt  financing  at  six  per  cent  interest  and  25  per  cent 
would  be  equity. 

FINANCING 

Mr.  G.  T.  P-earson,  President  of  Hudson's  Bay  Oil  and 
Gas  Company  Limited,  while  presenting  testimony  at  the  hearing 
of  the  Hudson's  Bay  application,  stated  that  all  of  the  funds 
required  to  finance  the  project  would  be  provided  by  Hudson's 
Bay  Oil  and  Gas  Company  Limited. 
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CONCLUSIONS 

The  Hudson's  Bay  scheme  which  would  transport  condensate 
produced  in  south-western  Alberta  to  Montana,  Wyoming  and 
beyond  has  considerable  me  rit  in  that  it  offers  a  new  ma  rke  t 
area  which  could  expand  at  nominal  rates  as  products  became 
available. 

The  designed  ultimate  capacity  of  31,000  barrels  per  day 

I 

is  considerably  in  excess  of  the  Board's  estimated  production 
in  the  area  of  13,000  barrels  per  day.  The  Board  does  not 
consider  this  to  be  serious  in  view  of  the  short  length  of 
pipe  line  involved  and  the  possibility  of  moving  propane  and 
particularly  butanes  in  the  future. 

It  is  quite  evident  that  the  proposed  project  can  be 
financed  assuming  the  minimum  throughput  projected  under  the 
basic  case.  Should  the  throughput  be  reduced  through  the 
inability  of  Hudson's  Bay  to  purchase  condensate  from  the 
Pincher  Creek  and  Lookout  Butte  Fields  which  are  largely 
owned  by  British  American  the  project  would  be  less  attractive. 
The  average  tariff  would  have  to  be  raised  to  about  21  cents 
per  barrel  to  give  a  five  per  cent  return  on  the  residual 
investment  assuming  the  same  capital  expenditure.  No  evidence 
was  presented  at  the  hearing  to  indicate  if  Continental  Oil 
Company  would  be  prepared  to  construct  its  pipe  line  from 
Cut  Bank  to  Carway  for  the  reduced  volume. 

Evidence  presented  with  respect  to  contractual  arrange¬ 
ments  to  purchase  and  to  sell  condensate  moved  by  the  line  and 
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evidence  in  connection  with  financing  leads  the  Board  to  the 
conclusion  that  the  project  is  economically  feasible. 

The  southward  movement  of  product  from  the  Fincher  Creek- 
Waterton  area  would  leave  the  Calgary  market  available  for 
the  marketing  of  product  which  will  be  produced  in  nearby 
fields.  Should  movement  of  product  southward  from  Calgary  be 
required  in  the  future,  the  Hudson's  Bay  line  could  become 
part  of  physically  interconnected  facilities. 

The  scheme  appears  to  be  particularly  suited  to  the. 
circumstances  prevailing  at  this  time,  and  the  Board  recommends 
approval  of  the  application  subject  to  the  condition  that 
financing  be  completed  and  construction  commenced  by  March  31, 
19  62. 


Royalite  Oil  Company,  Limited 
Royalite's  proposed  pipe  line  would  serve  as  a  common 
carrier.  Royalite  does  not  proposed  to  purchase  any  liquid 
products  for  transportation  but  will  transport  products  from 
the  plants  serving  the  Wildcat  Hills,  Jumping  Pound  and 
Sarcee  Fields  to  the  Calgary  refinery  area.  At  the  hearing 
held  on  May  2,  1961,  with  respect  to  the  application,  Mr. 

J.  A.  Harvie,  Manager  of  the  Exploration  and  Production 
Division  of  Royalite,  stated  that  Royalite  had  made  no  con¬ 
tracts  with  the  producers  of  the  products  for  transportation 
but  had  had  discussions  with  Shell  Oil  Company  regarding  the 
transportation  of  pentanes  plus  from  the  Jumping  Pound  plant. 
According  to  Mr.  Harvie,  Shell  agreed  to  use  Royalite’s 
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proposed  pipe  line  if  the  tariff  was  less  than  that  of  their 
present  means  of  transportation  which  is  railway  tank  cars. 

No  agreement  was  made  with  the  future  operator  of  the  plant 
being  built  to  process  gas  from  Wildcat  Hills  and  no 
representation  was  made  by  that  operator  at  the  hearing. 

TARIFFS 

Pryde,  Flavin  &  Associates  presented  a  statement  of 
estimated  income  and  earnings  and  the  required  tariff  to 
generate  the  necessary  revenue  to  make  the  project  economic. 
The  statement  was  prepared  on  the  basis  of  what  was  considered 
to  be  the  maximum  amount  of  condensate  that  would  be  trans¬ 
ported  through  the  line  during  the  first  ten  years  of 
operation  and  again  on  the  basis  of  a  minimum  flow. 

In  the  maximum  flow  case  the  throughput  is  assumed  to 
start  at  1,580  barrels  per  day,  increase  to  2,190  barrels 
per  day  in  the  fourth  year  and  then  decrease  to  1,290  barrels 
per  day  by  the  tenth  year.  In  this  case  the  weighted  average 
tariff  over  the  ten-year  period  would  be  13.7  cents  per 
barrel . 

Assuming  a  minimum  flow  starting  at  1,290  barrels  per 
day  in  the  first  year,  increasing  to  a  maximum  of  1,590 
barrels  per  day  in  the  fourth  year  and  then  decreasing  to 
1,160  barrels  per  day  in  the  tenth  year,  the  required  weighted 
average  tariff  over  the  ten-year  period  would  be  20  cents 


per  barrel. 
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The  above  tariff  rates  were  calculated  on  the  basis  of 
financing  the  project  on  a  75  per  cent  to  25  per  cent  debt 
to  equity  ratio  and  interest  on  the  borrowed  capital  at  six 
per  cent.  It  was  also  assumed  that  return,  before  interest, 
on  the  rate  base  would  be  eight  per  cent. 

In  his  testimony  at  the  hearing,  Mr.  Harvie  stated  that 
Royalite  proposed  to  charge  initially  a  tariff  of  21  cents 
per  barrel  from  Jumping  Pound  to  Calgary  and  22  cents  per 
barrel  from  the  Wildcat  Hills  plant  to  Calgary.  According 
to  Mr.  Harvie  the  railway  tank  car  tariff  presently  being 
paid  by  Shell  Oil  is  24  cents  per  barrel  exclusive  of  the 
car  loading  and  unloading  expenses. 

FINANCING 

Evidence  was  presented  at  the  hearing  that  Royalite  Oil 
Company  would  assume  the  responsibility  for  financing  the 
project. 

CONCLUSIONS 

The  movement  of  pentanes  plus  from  the  Wildcat  Hills 
and  Jumping  Pound  plants  to  Calgary  refineries  as  proposed 
in  the  Royalite  pipe  line  application  appears  to  be  a  worthy 
scheme.  It  would  not  only  provide  a  cheaper  means  of  trans¬ 
porting  condensate  from  these  plants  than  is  presently 
available  but  may  eventually  assist  in  the  economics  of 
transportation  of  oil  from  Turner  Valley  by  helping  to 
maintain  throughput  in  the  section  of  pipe  line  common  to 
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both  systems.  The  design  capacity  of  the  system,  3,600 
barrels  per  day, is  sufficiently  greater  than  the  expected 
daily  output  of  the  plants  to  permit  batching  of  products 
if  required.  The  use  of  the  portion  of  Royalite's  existing 
Turner  Val ley-Calgary  pipe  line  system  through  the  southern 
part  of  Calgary  avoids  an  extensive  diversion  around  the  city. 

While  the  applicant  does  not  propose  to  own  any  of  the 
products  and  firm  arrangements  for  their  transport  have  not 
been  concluded  with  the  owners,  the  Board  believes  that  in 
view  of  the  tariffs  proposed,  arrangements  could  be  made  for 
movement  of  the  Jumping  Pound  and  Wildcat  Hills  production 
through  the  line.  The  Board  is  satisfied  that  the  proposed 
project  is  economically  feasible  and  can  be  financed. 

The  Board  recommends  approval  of  the  application,  but 
recommends  that  any  permit  issued  be  subject  to  a  condition 
that  the  applicant  demonstrate  that  arrangements  for  the 
financing  of  the  proposed  line  are  completed  and  that 
construction  of  it  is  commenced  by  March  31,  1962. 
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APPENDIX  A 
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THE  PRESENT  AND  FUTURE  PRODUCTION 
AND  THE  RESERVES  OF  NATURAL  GAS 
LIQUIDS  IN  ALBERTA 

Future  Production  of  Natural  Gas  Liquids 

As  mentioned  in  the  body  of  this  report,  the  Board  has 
decided  that  full  effective  protection  for  Alberta's  require¬ 
ments  of  natural  gas  liquids  for  a  future  thirty-year  period 
is  necessary.  For  this  reason,  the  Board  has  concerned  itself 
with  a  thirty-year  forecast  of  natural  gas  liquid  production 
from  established  reserves,  even  though  recognizing  the 
difficulties  associated  with  such  long  term  forecasts. 

The  Board  agrees  with  the  view  put  forward  by  each  of 
the  applicants  at  the  hearings  that  a  considerable  amount  of 
natural  gas  liquid  production  from  gas  reserves  not  yet  dis¬ 
covered  will  take  place  during  the  thirty-year  period.  In 
order  that  some  weight  may  be  given  to  these  liquids  in  con¬ 
sidering  provision  for  the  overall  future  provincial  require¬ 
ments,  the  Board  has  also  given  consideration  to  natural  gas 
liquid  production  from  gas  reserves  not  yet  discovered.  Due 
to  the  many  uncertainties  involved  in  the  preparation  of  such 
a  forecast,  it  has  been  concluded  by  the  Board  that  little 
confidence  could  be  placed  in  a  prediction  of  liquids  to  be 
produced  from  the  total  reserves  to  be  discovered  over  the 
next  thirty  years.  As  a  result,  the  forecast  of  natural  gas 
liquid  production  from  reserves  not  yet  discovered,  as  pre- 
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pared  by  the  Board  and  included  in  this  Appendix,  deals  only 
with  the  reserves  expected  to  be  discovered  during  the  ten- 
year  period  1961  to  1970  inclusive.  The  Board  believes  that 
a  reasonable  estimate  may  be  made  on  this  basis.  The  fore¬ 
cast  includes  an  estimate  of  the  manner  in  which  this  ten 
years  of  "trend  gas"  and  the  resulting  natural  gas  liquids 
will  be  produced  over  the  next  thirty  years. 

Production  of  Natural  Gas  Liquids  from 
Established  Gas  Reserves 

During  the  hearings  of  the  Westalta  application  and  the 
Foothills  application,  evidence  as  to  the  forecast  of  natural 
gas  liquid  production  from  established  reserves  was  presented, 
on  behalf  of  the  applicants,  by  Dr.  J.  C.  Sproule,  Mr.  G.  A. 

Van  Wielingen  and  Mr.  J.  B.  Maughan  of  the  consulting  firm  of 
J.  C.  Sproule  &  Associates. 

In  their  submission,  natural  gas  liquid  production  from 
established  reserves  is  estimated  to  increase  from  the  present 
rate  of  some  30,000  barrels  per  day  to  a  peak  of  over  68,000 
barrels  per  day  by  1963,  and  to  decline  thereafter  to  some 
29,000  barrels  per  day  by  1981,  the  last  year  of  their  fore¬ 
cast.  In  terms  of  individual  products,  an  increase  in  the 
propane  production  from  the  present  rate  of  about  5,500  barrels 
per  day  to  a  peak  of  some  12,500  barrels  per  day  by  1963,  with 
a  decline  in  production  to  some  7,800  barrels  per  day  by  1981 
is  estimated.  Similarily,  the  butanes  production  is  predicted 
to  increase  from  the  present  rate  of  some  4,500  barrels  per 


A-  3 


day  to  a  peak  of  about  12,700  barrels  per  day  in  1963,  and 
to  decline  thereafter  to  some  7,500  barrels  per  day  by  1981. 
The  pentanes  plus  production  is  forecasted  by  J.  C.  Sproule 
&  Associates  to  increase  from  the  present  rate  of  about 
20,000  barrels  per  day  to  some  43,000  barrels  per  day  by 
1963  and  to  decline  to  about  14,000  barrels  per  day  by  1981. 

In  virtually  all  cases  these  production  figures  reflect 
the  very  maximum  recovery  of  these  products,  and  in  fact  Mr. 
Van  Wielingen  indicated  that  the  forecast  could  be  considered 
as  much  an  availability  forecast  as  an  actual  production  fore¬ 
cast. 

In  brief,  the  forecast  as  submitted  by  Sproule  was  pre¬ 
pared  in  the  following  manner: 

1.  The  gas  production  was  based  on  de 1 ive r ab i 1 i t y 
schedules  previously  prepared  by  the  Board  or 
gas  export  companies. 

2.  The  composition  of  the  produced  gas  was  based 
on  available  analyses. 

3.  The  retrograde  effects  were  estimated. 

4.  The  plant  recoveries  were  based  on  plant  history 
or  on  actual  plans  for  future  plants  where 
available.  In  other  cases  they  were  estimated 
at  approximately  50  per  cent  for  propane,  75 
per  cent  for  butanes  and  100  per  cent  for 
pentanes  plus.  (In  the  case  of  propane  and 


butanes  the  recoveries  represent  maximum  values 
practically  attainable). 
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The  Stanford  Research  Institute,  on  behalf  of  Britamoil, 
presented  a  detailed  forecast  of  the  natural  gas  liquid  pro¬ 
duction  from  presently  established  reserves  for  the  period 
1960  to  1970.  The  forecast  was  presented  as  evidence  by  Mr. 

S.  H.  Clark  of  the  Stanford  Research  Institute.  He  was  sup¬ 
ported  throughout  examination  by  Messrs.  J.  A.  Strand,  S.  J. 
Anderson  and  R.  E.  Martin  of  The  British  American  Oil  Company 
Limited,  who  collaborated  in  the  preparation  of  the  forecast. 

In  the  Stanford  forecast  it  is  estimated  that  natural  gas 
liquid  production  from  established  reserves  will  increase  from 
the  present  rate  of  some  30,000  barrels  per  day  to  a  peak  of 
about  75,000  barrels  per  day  by  1964,  and  then  decline  to 
some  59,000  barrels  per  day  by  1970.  It  is  predicted  that 
propane  production  will  increase  from  the  present  rate  of 
about  5,500  barrels  per  day  to  a  rate  of  some  9,100  barrels 
per  day  by  1964,  and  then  decline  to  about  7,900  barrels  per 
day  by  1970.  The  forecast  shows  the  present  butanes  production 
of  about  4,500  barrels  per  day  to  increase  to  over  10,000 
barrels  per  day  by  1964  and  to  decline  to  some  8,400  barrels 
per  day  by  1970.  The  pentanes  plus  production  is  forecasted 
to  increase  from  the  present  rate  of  about  20,000  barrels  per 
day  to  a  rate  in  excess  of  55,000  barrels  per  day  by  1964, 
and  to  decline  to  about  42,000  barrels  per  day  by  1970. 

The  forecast  submitted  on  behalf  of  Britamoil  was  pre¬ 
pared  generally  in  the  following  manner: 

1.  The  gas  production  was  based  on  de 1 ive r ab i 1 i t y 
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schedules  previously  prepared  by  the  Board  or 
gas  export  companies. 

2.  The  composition  of  the  produced  gas  was  based 
on  available  analyses. 

3.  The  retrograde  effects  were  estimated. 

4.  The  plant  recovery  factors  were  based  on 
production  history  or  on  future  plant  design 
plans  where  possible.  In  cases  where  this 
was  not  possible  the  factors  were  estimated, 
having  regard  for  the  probable  size  of  the 
plant,  the  likely  location,  and  the  pipe  line 
specifications  for  the  residue  gas.  Propane 
and  butanes  recovery  was  not  anticipated  from 
all  processing  plants. 

During  the  hearing  of  Provincial  Products'  application 
Mr.  F.  D.  Valentino  of  Fish  Northwest  Constructors  submitted 
on  behalf  of  Provincial  Products,  a  natural  gas  liquid  forecast 
for  the  years  1960  to  1971  inclusive.  This  forecast  concerns 
itself  only  with  those  plants  that  are  currently  producing 
or  where  plant  design  plans  are  definite. 

The  forecast  indicates  that  the  liquid  production  from 
this  portion  of  established  reserves  will  increase  from  the 
present  rate  of  about  30,000  barrels  per  day  to  a  peak  of 
some  76,000  barrels  per  day  in  1963,  and  then  decline  to 
about  65,000  barrels  per  day  by  1971.  The  propane  production 
is  indicated  to  increase  from  the  present  rate  of  some  5,500 
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barrels  per  day  to  a  peak  of  about  10,500  barrels  per  day 
in  1963,  and  to  decline  very  slowly  to  about  10,100  barrels 
per  day  by  1971.  The  butanes  production  is  forecasted  to 
increase  from  the  present  rate  of  some  4,500  barrels  per  day 
to  about  10,900  barrels  per  day  in  1963,  and  to  decline  very 
slowly  to  10,700  barrels  per  day  by  1971.  The  pentanes  plus 
production  is  forecasted  by  Fish  Northwest  to  increase  from 
the  present  rate  of  some  20,000  barrels  per  day  to  a  peak 
of  over  54,000  barrels  per  day  in  1963,  and  to  decline  to 
less  than  45,000  barrels  per  day  by  1971. 

Mr.  Valentino  stated  that  the  predicted  producing  rates 
for  various  fields,  as  set  out  in  his  forecast,  were  based 
on  estimates  given  to  him  by  producers  in  each  of  the  fields 
involved . 

Mr.  0.  K.  Wetzel  of  the  firm  of  Purvin  &  Gertz  Inc., 
presented,  on  behalf  of  Hydrocarbons,  a  forecast  of  liquid 
production  from  established  reserves  based  on  the  previously 
discussed  forecast  submitted  to  the  Board  by  Stanford  Research 
Institute.  Mr.  Wetzel  stated  that  the  forecast  submitted  on 
behalf  of  Britamoil  was  checked  by  his  firm  in  detail  and  for 
purposes  of  his  submission  was  adopted  as  the  most  accurate 
forecast  available  at  that  time. 

During  the  hearing  of  the  Hudson's  Bay  application,  Mr. 

B.  R.  Leeds  of  Hudson's  Bay  Oil  and  Gas  Company  Limited  pre¬ 
sented  a  liquid  production  forecast  for  certain  pools  in  the 
south-western  part  of  the  Province.  Since  the  forecast  he 
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submitted  concerned  itself  with  production  from  a  relatively 
small  portion  of  the  Province,  it's  usefulness  to  the  Board 
has  been  limited  to  assisting  in  predicting  production  from 
only  three  fields  included  in  the  study. 

The  Board  has  prepared  its  own  thirty-year  forecast  of 
natural  gas  liquid  production  from  established  reserves. 
Throughout  the  preparation  of  this  forecast  the  Board  has 
relied  heavily  on  the  extensive  evidence  submitted  by  the 
applicants  or  interested  parties  at  the  hearings,  and  has 
attempted  to  give  proper  consideration  to  each  detail  of  the 
evidence.  In  addition  to  this  the  Board  has  called  upon  its 
own  knowledge  and  the  knowledge  of  its  staff. 

Tables  A-l,  A- 2  and  A- 3  present  the  Board's  thirty-year 
forecast  of  propane,  butanes  and  pentanes  plus  production 
from  established  gas  reserves.  The  tables  reflect  the  pro¬ 
duction  of  gas  to  meet  future  provincial  gas  requirements 
(in  part),  and  existing  commitments  for  extraprovincial  mar¬ 
kets.  In  addition  to  this  the  tables  reflect  gas  production 
from  certain  fields  (established  reserves)  that  will  likely 
provide  for  additional  removal  from  the  Province  to  be  approved 
in  the  future.  It  must  be  pointed  out  that  these  tables  do 
not  reflect  the  entire  liquid  production  from  the  gas  reserves 
that  have  been  discovered  during  the  year  1960.  Since  alloc¬ 
ation  of  these  reserves  to  either  the  provincial  market  or 
the  extraprovincial  market  has  not  been  made,  and  since  know¬ 
ledge  as  to  the  recoverable  liquid  content  of  these  reserves 
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is  very  limited,  the  major  portion  of  the  1960  gas  discoveries 
has  been  included  as  part  of  the  trend  studies.  In  fact. 
Tables  A-l,  A- 2  and  A-3  include  liquid  production  from  only 
1.1  trillion  cubic  feet  of  the  4.76  trillion  cubic  feet  of 
gas  developed  during  the  period  October  1,  1959,  to  December 
31,  1960. 

The  following  is  a  brief  summary  of  the  manner  in  which 
the  forecast  was  prepared: 

1.  The  gas  producing  rates  for  each  field  or  area 
have  been  taken  from  the  latest  de liverability 
schedules  available  to  the  Board.  Where  schedules 
are  not  available  or  are  outdated,  gas  production 
has  been  estimated  at  the  rate  of  one  million 
cubic  feet  per  day  for  each  ten  billion  cubic  feet 
of  available  reserves.  In  areas  where  the  plant 
feed  will  be  oilfield  separator  gas,  the  producing 
rate  has  been  forecasted  on  the  basis  of  the 
expected  oil  allowables  and  gas-oil  ratio  behaviour 
for  the  pools  involved.  Where  fields  are  not  yet 
producing  gas,  the  date  of  initial  production  has 
been  estimated,  having  regard  for  the  Board's 
knowledge  of  plans  for  pipe  line  construction  in 
the  Province. 

2.  The  composition  of  the  gas  produced  from  each  pool 
has  been  based  on  the  most  suitable  analysis 


available  to  the  Board. 
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3.  Changes  in  the  composition  of  the  gas  being 
produced  from  any  particular  pool  have  been  based 
on  reservoir  fluid  studies  wherever  possible.  In 
areas  where  retrograde  effects  are  anticipated  but 
fluid  studies  are  not  available,  changes  in  liquid 
content  have  been  estimated  by  comparison  to 
available  studies  of  similar  reservoirs.  Where 
gas  cycling  schemes  to  curtail  retrograde  losses 
are  expected,  the  production  forecast  reflects  the 
Board's  estimate  of  how  liquid  recovery  will  be 

V 

affected  by  cycling.  In  general,  gas  cycling 
schemes  have  been  visualized  to  be  of  about 
fifteen  years  in  duration,  with  breakthrough 
occurring  in  the  fourth  or  fifth  year. 

4.  Plant  recovery  efficiencies  have  been  based  on 
plant  history  wherever  fields  have  been  producing 
for  a  reasonable  length  of  time.  In  many  areas 
plants  are  in  the  planning  or  construction  stage  or 
have  been  operating  for  only  a  short  time.  In 
these  instances  recoveries  have  been  based  on  sub¬ 
missions  presented  to  the  Board  in  support  of 
applications  under  section  38  of  The  Oil  and  Gas 
Conservation  Act  or  on  the  Board's  general  knowledge 
of  plans  for  future  plants  in  the  Province.  In  areas 
where  the  Board  has  no  information  regarding  the 
plant  design,  the  recovery  efficiencies  have  been 
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estimated  assuming  current  marketing  conditions 
and  having  regard  for  the  quantity  and  composition 
of  the  gas  to  be  processed  and  for  the  residue 
gas  pipe  line  calorific  and  dew  point  standards. 

In  the  case  of  propane  and  butanes,  the  Board  recognizes 
that  plant  recovery  efficiencies  depend  almost  entirely  upon 
the  economics  of  liquid  recovery.  Since  these  economics  are 
dictated  largely  by  the  market  situation  for  these  products, 
it  is  logical  that  as  marketing  conditions  change  actual  plant 
recoveries  may  also  change.  Acknowledging  the  fact  that 
there  is  little  economic  incentive  to  recover  propane  and 
butanes  from  plants  being  constructed  today,  the  Board  has 
included  as  part  of  Tables  A-l  and  A-2  a  supplementary  fore¬ 
cast  reflecting  additional  incentive  to  recover  these  products. 
This  additional  incentive  could  very  well  be  the  result  of  the 
construction  of  a  pipe  line  such  as  the  one  proposed  by 
Foothills  to  carry  liquid  products  to  some  substantial  market 
not  presently  being  served  by  this  Province.  The  particular 
fields  where  propane  and  butanes  production  would  not  be 
expected  under  current  marketing  conditions  but  where  the 
Board  predicts  that  propane  and  butanes  production  would 
occur  under  favourable  conditions  are  Calgary,  Carstairs, 
Crossfield,  Gilby,  Minnehik-Buck  Lake,  Waterton  and  Windfall. 
For  the  purposes  of  this  study  it  has  been  estimated  that 
production  from  these  seven  fields  would  begin  in  1964,  and 
that  recovery  efficiencies  would  range  from  30  to  40  per  cent 
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for  propane  and  from  55  to  65  per  cent  for  butanes.  In 
addition  to  liquid  production  from  these  fields,  the  Board 
has  included,  as  part  of  the  supplementary  forecast,  an 
estimated  increase  in  production  that  may  result  from  higher 
recoveries  at  plants  already  producing  propane  and  butanes. 

These  increased  recoveries  would  be  made  possible  by  changes 
in  plant  design  brought  about  by  the  additional  economic 
incentive  to  produce  these  products. 

Since  virtually  complete  removal  of  pentanes  plus  from 
wet  gas  streams  is  necessary  in  order  to  meet  dew  point 
specifications  of  residue  gas  pipe  lines,  it  is  not  expected 
that  additional  economic  incentive  would  significantly  affect 
the  pentanes  plus  production  forecast. 

Tables  A- 1  and  A-2  also  include  estimates  of  the  addit¬ 
ional  propane  and  butanes  production  from  established  reserves 
that  may  result  in  the  future  as  a  by-product  of  the  repro¬ 
cessing  of  pipe  line  gas  within  the  Province.  This  reprocessing 
would  likely  take  place  to  provide  raw  materials,  especially 
ethane,  for  the  expansion  of  the  petrochemical  industry  in 
Alberta.  The  propane  production  from  the  Canadian  Industries 
Limited  plant  at  Edmonton  is  an  example  of  this  type  of  by¬ 
product  production,  and  is  in  fact  included  in  this  portion 
of  the  forecast. 

The  Board's  forecast  of  propane  production  from  establish¬ 
ed  gas  reserves  as  presented  in  Table  A-l  shows  an  increase 
from  the  present  rate  of  about  5,400  barrels  per  day  to  a 
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peak  of  some  10,000  barrels  per  day  in  1965  provided  that  no 
additional  incentive  to  recover  propane  exists.  The  production 
would  then  decline  to  about  5,000  barrels  per  day  by  1990. 

The  expected  increase  over  the  next  five  years  is  the  result 
of  new  plants  being  placed  on  production,  and  of  additional 
quantities  of  gas  being  processed  at  existing  plants.  The 
decline  thereafter  is  the  result  of  retrograde  effects  in 
certain  pools,  as  well  as  a  general  decline  in  gas  producing 
rates.  The  table  also  shows  that,  under  conditions  of  in¬ 
creased  economic  incentive  and  with  some  reprocessing  of  pipe 
line  gas,  provincial  propane  production  will  peak  at  some 
14,700  barrels  per  day  in  1965  and  then  decline  to  about  7,500 
barrels  per  day  by  1990. 

Table  A- 2  indicates  the  forecast  butanes  production  from 
established  gas  reserves  to  increase  from  the  present  rate 
of  about  4,600  barrels  per  day  to  a  peak  of  some  8,500  barrels 
per  day  in  1965,  and  to  decline  to  some  3,700  barrels  per  day 
by  1990,  with  no  increase  in  incentive  to  recover  butanes. 

The  reasons  for  the  rapid  increase  in  the  initial  years  and 
the  steady  decline  thereafter  are  essentially  the  same  as  in 
the  case  of  propane.  The  table  also  indicates  that  with  in¬ 
creased  economic  incentive  and  additional  production  from  pipe 
line  gas  reprocessing,  the  butanes  production  would  peak  in 
1965  at  about  13,500  barrels  per  day,  and  would  decline  to 
some  5,700  barrels  per  day  by  1990. 

Table  A-3  shows  the  pentanes  plus  production  from  estab¬ 
lished  gas  reserves  to  increase  from  the  present  rate  of 
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about  20,000  barrels  per  day  to  some  58,000  barrels  per  day 
by  1965,  and  to  decline  to  some  13,000  barrels  per  day  by 
1990.  The  anticipated  increase  over  the  next  few  years  is 
due  to  new  plants  being  placed  on  stream  and  to  increased 
production  at  existing  plants.  The  decline  from  1965  onward 
is  mainly  the  result  of  retrograde  effects,  which  for  pentanes 
plus  are  very  substantial,  but  is  also  due  in  part  to  a 
general  decline  in  gas  producing  rates.  As  previously  men¬ 
tioned,  the  Board  does  not  believe  that  future  changes  in 
the  marketing  situation  will  significantly  affect  the  pro¬ 
duction  of  the  pentanes  plus. 

Table  A-4  is  a  summary  of  the  Board's  thirty-year 
natural  gas  liquid  production  forecast  from  established 
reserves.  Column  1  of  the  table  sets  out  the  years  1961  to 
1990  inclusive.  Columns  2,  3  and  4  show  the  anticipated 
propane,  butanes  and  pentanes  plus  production  assuming  that 
there  will  be  no  additional  economic  incentive  to  recover 
these  products.  Columns  5,  6  and  7  present  the  forecast 

propane,  butanes  and  pentanes  plus  production,  assuming  no 
additional  economic  incentive  but  additional  reprocessing  of 
pipe  line  gas.  The  liquid  production  as  set  out  in  columns  8, 
9  and  10  of  the  table  reflects  a  situation  of  additional  in¬ 
centive  to  recover  liquids  and  the  reprocessing  of  pipe  line 
gas  . 

Table  A- 5  has  been  prepared  to  compare  the  Board's  fore¬ 
cast  of  natural  gas  liquid  production  from  established  gas 


A-  1 4 


reserves  to  those  forecasts  presented  at  the  recent  hearings 
and  discussed  earlier  in  this  appendix.  Included  in  the  table 
are  the  Board's  production  estimates  for  propane,  butanes  and 
pentanes  plus  for  the  years  1962,  1965,  1970  and  1980  for  each 
of  the  economic  situations  illustrated  in  Table  A-4.  Also 
included  are  comparable  estimates  as  submitted  on  behalf  of 
Foothills  and  Westalta,  Britamoil  and  endorsed  by  Hydrocarbons, 
and  Provincial  Products. 

In  comparing  the  total  liquid  production  as  forecasted 
by  the  Board  to  the  total  as  forecasted  by  J.  C.  Sproule  & 
Associates  on  behalf  of  Foothills  and  Westalta,  it  must  be 
remembered  that  the  Sproule  estimates  do  not  include  prod¬ 
uction  from  Harmattan  East,  Harma t t an-E lkton ,  Lookout  Butte, 
Swan  Hills  and  many  other  small  fields  that  are  included  in 
the  Board  studies.  A  comparison  with  this  in  mind  shows  that 
the  propane  and  butanes  production  for  the  same  fields  is 
forecasted  to  be  considerably  greater  by  Sproule  than  by  the 
Board  -  even  under  maximum  recovery  conditions.  The  main 
reason  for  this  difference  is  that  very  high  recovery  factors 
for  propane  and  butanes  at  many  of  the  plants  presently  in 
the  planning  or  construction  stage  are  assumed  in  the  Sproule 
study,  where  according  to  plans  available  to  the  Board  actual 
recoveries  of  these  products  will  be  low  or  non-existent. 

The  pentanes  plus  as  forecasted  by  Sproule  compares  very 
closely  with  the  Board  forecast  for  production  from  the 
same  fields  or  areas.  Since  the  Board  forecast  covers  all 


A-  1  5 


reserves  in  the  Province,  the  total  predicted  production 
is  greater  than  that  forecasted  by  Sproule. 

A  comparison  between  the  Board  studies  and  the  fore¬ 
cast  submitted  by  Stanford  Research  Institute  on  behalf  of 
Britamoil  can  only  be  made  bearing  in  mind  that  the  Brit- 
amoil  forecast  does  not  include  production  from  Swan  Hills 
and  many  other  small  fields  in  the  Province  which  have  been 
included  in  the  Board's  study.  Such  a  comparison  reveals 
that  the  propane  and  butanes  production  as  estimated  for 
Britamoil  lies  somewhere  between  the  minimum  and  maximum 
production  as  forecasted  by  the  Board.  The  reason  for  this 
is  that  the  Britamoil  study  has  assumed  propane  and  butanes 
production  as  a  normal  course  from  four  of  the  seven  fields 
where  the  Board  now  expects  that  additional  incentive  will 
be  necessary  to  bring  about  production  of  these  products. 

The  Britamoil  forecast  of  pentanes  plus  production  compares 
very  closely  with  the  Board  forecast  for  the  same  fields  or 
areas. 

Since  the  forecast  submitted  by  Purvin  &  Gertz  Inc.,  on 
behalf  of  Hydrocarbons,  was  adopted  from  the  Britamoil  study, 
a  further  comparison  between  it  and  the  Board  study  is  not 
ne  ce  s  sary . 

A  comparison  between  the  Board  studies  and  the  forecast 
presented  by  Fish  Northwest  Constructors,  on  behalf  of 
Provincial  Products,  has  been  made,  bearing  in  mind  that  the 
Fish  Northwest  forecast  does  not  include  Swan  Hills  and  other 
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small  fields  included  in  the  Board  study.  This  comparison 
reveals  that  the  forecasts  are  fairly  close  in  the  early 
years,  but  the  production  as  forecasted  by  Fish  Northwest 
does  not  decline  sufficiently  to  reflect  the  retrograde 
effects  anticipated  for  many  pools  by  the  Board  and  by  those 
responsible  for  each  of  the  previously  discussed  forecasts. 
The  pentanes  plus  production  as  predicted  by  Fish  Northwest 
compares  fairly  closely  with  the  production  as  forecasted 
by  the  Board  for  comparable  fields  and  areas. 

Production  of  Natural  Gas  Liquids 
from  Gas  Reserves  not  yet  Discovered 

Dr.  Sproule,  in  his  testimony  on  behalf  of  Westalta, 
stated  that  most  of  the  presently  known  wet  gas  reserves  in 
the  area  of  his  study  occur  in  the  formations  of  the 
Mi s s i s s i pp i an  sediments  and  he  expected  this  to  hold  true 
for  future  discoveries.  The  gas  reserves  of  fields  in  this 
area  at  that  time  were  about  61  per  cent  from  Mi s s i s s ipp i an 
rocks,  34  per  cent  from  the  Devonian  and  only  5  per  cent 
Mesozoic.  Based  on  evidence  to  date,  Dr.  Sproule  considered 
the  weathered  and  eroded  fringes  of  the  Mi s s i s s ipp i an 
formations  east  of  the  foothills  and  the  large  folded  and 
fault  block  type  Mi s s i s s ipp i an  reserves  of  the  foothills 
area  to  be  the  best  prospect  for  future  discoveries  since 
these  reservoirs  appear  less  difficult  to  find  than  the 
deeply  buried  reef  type  reservoirs  of  the  Devonian  in  that 
area.  Dr.  Sproule  also  mentioned  the  possibility  of  the 
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discovery  of  multiple  production  horizons  by  wells  drilled 
into  the  thick  stratigraphic  section  of  the  foothills  and 
nearby  region. 

Mr.  G.  A.  Van  Wielingen  also  of  J.  C.  Sproule  &  Assoc¬ 
iates  presented  on  behalf  of  Westalta  a  twenty-year  forecast 
of  liquid  production  from  gas  reserves  not  yet  discovered. 

In  his  submission,  total  natural  gas  liquid  production 
from  these  reserves  is  estimated  to  begin  in  1962  at  a  rate 
of  some  26,000  barrels  per  day  and  to  increase  steadily  to 
a  rate  of  over  200,000  barrels  per  day  by  1981.  The  propane 
production  from  this  source  is  estimated  to  increase  from 
about  4,900  barrels  per  day  in  1962  to  some  50,000  barrels 
per  day  by  1981.  Similarly  he  forecasted  butanes  production 
from  yet  to  be  discovered  gas  reserves  will  increase  from 
about  4,800  barrels  per  day  in  1962  to  some  48,000  barrels 
per  day  by  1981.  The  pentanes  plus  production  from  this  same 
source,  as  forecasted  by  Mr.  Van  Wielingen,  will  increase 
from  about  16,000  barrels  per  day  to  greater  than  110,000 
barrels  per  day  over  the  period  of  the  forecast. 

In  general,  the  forecast  as  prepared  for  the  Westalta 
group  has  been  based  on  the  following  assumptions: 

1.  Wildcat  wells  will  be  drilled  at  the  rate  of 
400  per  year  over  the  twenty-year  period  of  the 
forecast. 

2.  The  gas  discovery  rate  on  the  basis  of  initial 
disposable  reserves  will  be  7.41  billion  cubic 
feet  for  each  wildcat  well  drilled. 
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3.  Gas  surplus  to  Alberta's  requirements  will  be 
removed  from  the  Province  at  the  rate  of  one 
million  cubic  feet  per  day  for  each  ten  billion 
cubic  feet  of  gas  available,  beginning  in  the 
first  full  calendar  year  after  the  date  of 
discovery.  (Under  cross-examination  regarding 
the  rather  brief  time  lapse  between  the  date  of 
discovery  and  the  date  of  initial  removal,  Mr. 

Van  Wielingen  stated  that  it  is  possible  that 
this  time  lag  should  be  extended  to  from  one 

to  two  years . ) 

4.  Gas  produced  from  undiscovered  reserves  for 
Alberta's  requirements  will  yield  25  barrels 
of  total  liquids  per  million  cubic  feet  of  gas 
produced  over  the  period  of  the  forecast.  This 
ratio  was  based  on  the  present  producing  ratio 

as  estimated  by  Sproule,  for  all  gas  produced  for 
provincial  use . 

5.  Gas  to  go  to  extraprovincial  markets  from  as  yet 
to  be  discovered  reserves  will  be  produced  at  a 
recoverable  total  liquid  ratio  of  40  barrels 

per  million  cubic  feet  of  gas  in  1962,  increasing 
to  60  barrels  per  million  by  1972,  and  remaining 
constant  thereafter.  This  ratio  was  based  on  the 
present  recoverable  ratio  as  estimated  by  Sproule, 
for  the  gas  fields  included  in  the  Alberta  and 
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Southern  Gas  Co.  Ltd.  permits  for  removal  of  gas. 

The  Stanford  Research  Institute,  on  behalf  of  Britamoil, 
presented  a  forecast  of  liquid  production  from  reserves  not 
yet  discovered,  for  the  two  years  1965  and  1970. 

The  total  liquid  production  from  this  source,  as  estimated 
by  the  Stanford  Research  Institute  for  the  year  1965  will 
range  from  a  minimum  of  some  10,800  barrels  per  day  to  a  max¬ 
imum  of  about  19,500  barrels  per  day.  The  minimum  production 
reflects  the  extraction  of  that  part  of  the  liquid  components 
which  must  be  removed  for  the  residue  gas  to  meet  pipe  line 
specifications,  while  the  maximum  production  reflects  the 
maximum  amount  of  liquids  that  can  economically  be  extracted 
up  to  the  point  where  the  residue  gas  will  meet  minimum  pipe 
line  calorific  standards.  The  forecast  shows  that  liquid 
production  for  the  year  1970  will  range  from  a  minimum  of 
some  39,000  barrels  per  day  to  a  maximum  of  over  68,000 
barrels  per  day.  Expressed  in  terms  of  individual  components, 
the  forecasted  propane  production  from  undiscovered  reserves 
will  range  from  800  to  5,800  barrels  per  day  in  1965  and 
will  increase  to  some  3,700  to  20,000  barrels  per  day  by 
1970.  Similarly  the  butanes  production  as  forecasted  by 
Stanford  Research  Institute  will  increase  from  the  range  of 
700  to  4,400  barrels  per  day  in  1965  to  the  range  of  3,200 
to  15,000  barrels  per  day  by  1970.  The  forecasted  pentanes 
plus  production  from  this  source  will  increase  from  some 
9,400  barrels  per  day  in  1965  to  about  32,000  barrels  per 
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day  in  1970.  Since  essentially  all  pentanes  plus  must  be 
removed  from  raw  gas  in  order  to  meet  pipe  line  specifications, 
there  is  no  minimum  to  maximum  recovery  range  for  this  product. 

In  brief,  this  forecast  as  submitted  on  behalf  of 
Britamoil  was  prepared  in  the  following  manner: 

1.  The  gas  production  was  based  on  a  market  potential 
study  for  gas  and  oil  from  Alberta,  rather  than 

on  a  study  of  the  reserves  to  be  discovered  in  the 
P  rovin  ce . 

2.  The  liquid  content  of  the  future  gas  reserves  was 
based  on  a  detailed  study  of  the  liquid  content  of 
existing  gas  reserves. 

3.  The  recovery  of  these  various  liquid  components 
was  based  on  residue  gas  pipe  line  standards  and 
reflects  both  a  minimum  and  a  maximum  recovery 

s i tu  at  ion  . 

Purvin  &  Gertz  Inc.  ,  on  behalf  of  Hydrocarbons  also 
presented  the  Board  with  a  projection  of  liquid  production 
from  reserves  not  yet  discovered,  covering  the  period  1962  to 
1971  inclusive. 

It  was  estimated  that  these  liquids  will  be  produced 
beginning  in  1962  at  a  rate  of  some  12,700  barrels  per  day, 
and  that  production  will  increase  to  about  108,000  barrels 
per  day  by  1971.  The  propane  portion  of  this  production 
will  increase  from  about  1,100  barrels  per  day  in  1962  to 
some  9,500  barrels  per  day  in  1971,  and  the  butanes  prod- 
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uction  will  increase  from  about  1,500  barrels  per  day  to  some 
13,000  barrels  per  day  over  the  same  period.  The  pentanes 
plus  production  from  reserves  not  yet  discovered,  as  fore¬ 
casted  by  Purvin  &  Gertz,  will  increase  from  10,000  barrels 
daily  to  over  85,000  barrels  per  day  by  the  last  year  of  the 
forecast . 

The  following  are  the  general  assumptions  that  formed 
the  basis  for  the  forecast  prepared  and  presented  to  the 
Board  by  Purvin  &  Gertz: 

1.  Wildcat  wells  will  be  drilled  at  the  rate  of  400 
wells  per  year  over  the  period  of  the  forecast. 

2.  All  gas  reserves  discovered  will  be  produced  at 
the  rate  of  one  million  cubic  feet  per  day  for 
each  ten  billion  cubic  feet  discovered,  beginning 
in  the  second  full  calendar  year  after  the  date 
of  di s  cove  ry . 

3.  Gas  production  from  these  yet  to  be  discovered 
reserves  will  yield  3.64  barrels  of  propane, 

5.08  barrels  of  butanes  and  32.73  barrels  of 
pentanes  plus  for  each  million  cubic  feet  of 
residue  gas  produced.  These  ratios  were  based 
on  the  producing  ratios  as  forecasted  by  Purvin 
&  Gertz  for  the  year  1963  for  gas  from  the 
fields  included  in  the  Alberta  and  Southern  Gas 
Co.  Ltd.  and  Westcoast  Transmission  Company 


Limited  permits. 


A~  2  2 


Mr.  R.  R.  McDaniel  of  McDaniel  Consultants  Ltd.,  appear* 
ing  on  behalf  of  Provincial  Products,  presented  to  the  Board 
a  forecast  of  pentanes  plus  production  from  gas  reserves  yet 
to  be  discovered  for  the  period  1962  to  1971  inclusive. 

The  pentanes  plus  production  from  this  particular  source, 
as  forecasted  by  McDaniel,  will  increase  from  some  10,900 
barrels  per  day  in  1962  to  about  28,000  barrels  per  day  in  1971. 

The  following  is  a  resume  of  the  assumptions  that  formed 
the  basis  for  the  forecast  prepared  by  McDaniel: 

1.  400  wildcat  wells  will  be  drilled  each  year  over 
the  period  of  the  forecast. 

2.  Gas  surplus  to  Alberta's  requirements  and  to  a 
portion  of  Canada's  requirements  will  be  produced 
at  the  rate  of  one  million  cubic  feet  per  day  for 
each  ten  billion  cubic  feet  of  gas  available.  A 
special  "hold -back"  or  reservation  of  two  trillion 
cubic  feet  at  all  times  was  employed  to  allow  for 
field  development. 

3.  The  recoverable  pentanes  plus  ratio  for  these  yet 
to  be  discovered  gas  reserves  was  estimated  at  25 
barrels  per  million  cubic  feet  of  residue  gas 
produced.  This  ratio  was  based  on  a  study  of  the 
ratio  for  existing  reserves,  and  reflects  the  fact 
that  future  drilling  will  likely  be  concentrated 
in  areas  where  the  average  liquid  content  of  the 
gas  is  generally  higher,  and  that  as  the  wet  gas 


A-  2  3 


reservoirs  are  depleted  the  heavier  liquid 
recoveries  usually  decline. 

The  Board  concurs  with  each  of  the  applicants,  that  in 
general  terms,  in  preparing  an  estimate  of  the  liquid  production 
from  gas  reserves  not  yet  discovered  it  is  necessary  to: 

(a)  predict  the  discovery  rate  for  natural  gas 
reserves  , 

(b)  predict  the  manner  in  which  these  reserves 
will  be  produced,  and 

(c)  estimate  the  recoveries  of  the  natural  gas 
liquids  from  the  future  gas. 

To  predict  the  discovery  rate  for  natural  gas  reserves, 
the  Board  has  prepared  and  presents  Figure  A-l  "Anticipated 
Future  Reserves".  The  figure  has  been  prepared  by  the 
statistical  method  of  estimating  growth  of  reserves  as  out¬ 
lined  in  detail  in  the  Board's  December  1959  "Report  to  the 
Lieutenant  Governor  in  Council".  It  presents  the  total 
reserves  expected  to  result  from  new  discoveries  and  from 
the  appreciation  of  known  reserves  over  the  next  ten  years. 

It  has  been  prepared  on  the  basis  of  a  decline  in  the  annual 
number  of  wildcat  wells  being  drilled  and  on  a  conservative 
appreciation  rate.  The  decline  has  been  estimated  as  from 
the  400  wells  per  year  established  as  the  current  rate  on  the 
basis  of  history,  to  about  300  wells  per  year  by  the  year 
1970.  The  average  drilling  rate  over  this  period  as  forecast 
by  the  Board  will  be  approximately  350  wells  per  year. 
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In  order  to  predict  the  way  in  which  these  new  gas 
reserves  will  be  produced,  the  Board  has  studied  in  detail 
the  manner  in  which  future  reserves  will  be  called  on  to  help 
meet  provincial  requirements  and  the  manner  in  which  the  gas 
surplus  to  these  requirements  may  be  removed  from  the  Province. 
The  following  assumptions  have  formed  the  basis  for  this  study: 

1.  Full  effective  protection  for  Alberta's  thirty- 
year  gas  requirements  must  be  maintained. 

2.  All  gas  surplus  to  Alberta's  requirements  will 
be  produced  for  other  markets  at  the  rate  of  one 
million  cubic  feet  per  day  for  each  ten  billion 
cubic  feet  of  surplus  reserves,  beginning  in  the 
fourth  full  calendar  year  after  the  date  of  dis¬ 
covery.  This  time  lag  which  in  fact  averages 
three  and  one-half  years,  is  intended  to  reflect 
the  time  necessary  to  develop  the  reserves,  to 
obtain  the  necessary  governmental  approvals,  and 
to  develop  additional  markets  for  Alberta  gas. 

The  detailed  study  carried  out  by  the  Board  indicated 
that  the  combined  production  rate  -  reserve  ratio  for  new  gas 
reserves  (serving  both  the  provincial  market  and  the  extra¬ 
provincial  market)  will  vary  slightly  from  year  to  year  over 
the  next  ten  years,  but  will  average  one  million  cubic  feet 
of  daily  production  for  each  thirteen  billion  cubic  feet  of 
reserves  developed.  This  average  overall  producing  rate, 
along  with  the  previously  discussed  time  lag  of  three  and 
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one-half  years  has  been  adopted  for  the  sake  of  simplicity. 

To  estimate  the  recoverable  natural  gas  liquids  of 
these  future  gas  discoveries,  the  Board  has  carried  out  a 
detailed  investigation  of  all  available  evidence  on  this 
matter.  The  main  factors  considered  by  the  Board  were  as 
f  o 1 lows : 

(a)  the  average  liquid  ratios  for  current  gas 
production , 

(t>)  the  average  liquid  ratios  for  established 
re  serve  s  , 

(c)  the  manner  in  which  these  liquid  ratios  are 
increasing  or  decreasing  with  new  discoveries, 
and 

(d)  the  manner  in  which  these  ratios  are  declining 
with  production  as  a  result  of  retrograde  effects 
in  certain  pools. 

After  a  detailed  study  of  the  recoverable  liquid  ratios 
for  established  gas  reserves  by  year  of  discovery,  the  Board 
has  concluded  that  the  initial  liquid  ratios  for  gas  dis¬ 
coveries  of  succeeding  years  are  increasing  slightly.  These 
increases  are  the  result  of  more  drilling  in  the  foothills 
region  where  generally  speaking  the  gas  contains  greater 
amounts  of  the  higher  hydrocarbons.  On  the  basis  of  this 
study,  the  Board  has  estimated  that  the  initial  recoverable 
propane  ratio  for  gas  discovered  during  1960  will  be  4.0 

barrels  per  million  cubic  feet  under  the  present  economic 
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conditions.  If  conditions  of  increased  economic  incentive  to 
recover  propane  should  occur,  the  initial  recoverable  ratio 
for  gas  discovered  during  1960  would  then  be  estimated  at  5.8 
barrels  per  million  cubic  feet.  It  has  also  been  estimated 
that  in  either  case  these  initial  ratios  will  increase  for  the 
discoveries  of  each  succeeding  year,  by  0.1  barrels  per  million 
cubic  feet  per  year  over  the  period  of  the  forecast.  Similar- 
ily,  the  "minimum"  and  "maximum"  recoverable  butanes  ratios 
for  the  1960  gas  discoveries  have  been  estimated  at  3.5  and 
5.5  barrels  per  million  cubic  feet  respectively.  These  ratios 
are  estimated  to  increase  for  the  discoveries  of  each  suc¬ 
ceeding  year,  at  the  rate  of  0.1  barrels  per  million  cubic 
feet  per  year.  It  has  also  been  estimated  that  the  initial 
recoverable  pentanes  plus  ratio  for  the  1960  gas  discoveries 
will  be  22.0  barrels  per  million  cubic  feet,  and  that  this 
r^tio  will  increase  at  the  rate  of  1.0  barrel  per  million 
cubic  feet  per  year  for  new  gas  discoveries.  This  ratio 
should  not  be  significantly  affected  by  changes  in  economic 
conditions . 

It  is  evident,  that  due  to  the  retrograde  effects  in 
many  pools,  the  average  producing  liquid  ratio  for  any  part¬ 
icular  year's  gas  discoveries  will  decline  with  production. 

The  Board  has  recognized  this  situation  in  the  preparation 
of  its  forecast  and  has  estimated  the  decline  for  reserves 
not  yet  discovered  on  the  basis  of  the  decline  forecast  in 
the  producing  ratios  for  established  reserves. 
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Table  A-6,  "Production  of  Natural  Gas  Liquids  from  Gas 
Reserves  Not  Yet  Discovered"  has  been  based  on  the  afore¬ 
mentioned  assumptions.  The  table  presents  the  Board's  fore¬ 
cast,  on  a  minimum  and  maximum  basis,  of  the  liquids  to  be 
produced  over  the  next  thirty  years  from  the  gas  reserves 
that  the  Board  predicts  will  be  discovered  during  the  ten- 
year  period,  1961  to  1970  inclusive.  Column  1  of  the  table 
shows  the  year  and  column  2  of  the  table  shows  the  annual 
growth  in  gas  reserves  expected  for  the  initial  ten  years  of 
the  forecast.  This  growth  has  been  determined  from  Figure 
A-l.  Column  3  gives  the  thirty-year  forecast  of  gas  pro¬ 
duction  from  these  new  reserves,  deferred  four  years  and 
based  on  the  producing  ratio  of  one  million  cubic  feet  per 
day  for  each  thirteen  billion  cubic  feet  of  reserves. 

Columns  4,  5,  6,  7,  8  and  9  represent  the  minimum  and  max¬ 

imum  liquids  produced  in  association  with  this  gas  and  are 
arrived  at  by  multiplying  the  gas  production  set  out  in 
column  3  by  the  appropriate  recoverable  liquid  to  gas  ratios. 

The  table  indicates  that  propane  production  from  gas 
to  be  discovered  during  the  next  ten  years,  as  forecast  by 
the  Board, under  present  economic  conditions,  will  peak  at 
over  8,200  barrels  per  day  in  1974  and  then  decline  to  some 
6,400  barrels  per  day  by  1990.  Under  conditions  of  increased 
economic  incentive  to  recover  this  product,  this  propane 
production  is  estimated  to  peak  at  over  12,000  barrels  per 
day  in  1974  and  to  decline  thereafter  to  about  9,500  barrels 
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per  day  by  1990.  The  butanes  production  from  the  same  source 
has  been  estimated  at  about  7,000  barrels  per  day  in  1974, 
declining  to  some  4,900  barrels  per  day  by  1990,  under  present 
economic  conditions.  Under  conditions  of  increased  economic 
incentive  this  production  is  estimated  to  peak  at  about  11,400 
barrels  per  day  in  1974,  and  to  decline  to  some  8,300  barrels 
per  day  by  1990.  The  pentanes  plus  production  from  the  same 
ten  years  gas  discoveries,  is  estimated  to  peak  at  over  47,000 
barrels  per  day  in  1974  and  to  decline  to  less  than  30,000 
barrels  per  day  by  1990,  regardless  of  changes  in  the  economic 
conditions . 

Table  A-7  presents  a  comparison  of  the  liquid  production 
from  gas  reserves  not  yet  discovered,  as  estimated  by  the 
Board  and  as  estimated  in  each  of  the  submissions  made  to  the 
Board  at  the  hearings. 

A  detailed  study  of  Table  A-7  shows  that  the  liquid  pro¬ 
duction  as  forecasted  by  J.  C.  Sproule  &  Associates,  on  behalf 
of  the  Foothills  group,  is  much  higher  than  that  forecasted 
by  the  Board,  even  under  maximum  recovery  conditions.  One 
major  reason  for  this  difference  is  that  the  gas  production 
from  reserves  not  yet  discovered  as  estimated  by  the  Sproule 
study  is  much  greater  than  as  estimated  in  the  Board  study. 
This  is  mainly  because  the  Board  forecasts  the  drilling  of  an 
average  of  350  wildcat  wells  per  year  over  the  next  ten  years 
as  compared  to  a  drilling  rate  estimated  by  Sproule  of  400 
wildcat  wells  per  year.  It  is  also  partially  due  to  the 
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Board's  estimate  that  there  will  be  a  time  lag  equal  to  three 
and  one-half  years  on  the  average  between  the  date  of  discovery 
and  the  date  of  initial  production,  while  the  Sproule  forecast 
reflects  an  average  time  lag  of  only  one-half  year.  Another 
major  reason  for  the  difference  in  the  forecast  is  that  the 
Sproule  study  estimates  that  the  recoverable  liquid  ratios 
will  increase  by  about  one  and  one-half  times  over  the  next 
ten  years  due  to  increased  drilling  in  the  foothills  region. 

As  previously  mentioned,  the  Board  has  studied  in  detail  this 
trend  towards  increasing  recoverable  liquid  ratios  and  con¬ 
cludes  that  the  slight  increase  that  is  indicated  for  the 
future  will  be  virtually  offset  by  the  decline  in  these  ratios 
with  production  due  to  retrograde  effects. 

A  comparison  between  the  Board  forecast  and  the  forecast 
submitted  by  Stanford  Research  Institute  on  behalf  of  Brita- 
moil  shows  that  both  the  minimum  and  maximum  Board  estimates 
for  propane  and  butanes  lie  between  the  minimum  and  maximum 
estimates  submitted  by  Stanford,  while  the  pentanes  plus 
forecast  compares  very  closely.  Bearing  in  mind  the  definit¬ 
ion  of  minimum  and  maximum  as  used  by  Stanford,  this  result 
of  the  comparison  is  to  be  expected.  Table  A-7  also  reveals 
that  the  liquid  production  from  yet  to  be  discovered  reserves 
as  forecasted  for  Hydrocarbons  by  Purvin  &  Gertz  Inc.  is 
generally  higher  than  as  forecasted  by  the  Board,  particularly 
for  butanes  and  pentanes  plus.  This  difference  results  mainly 
from  a  disagreement  in  the  estimates  of  future  gas  production 
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from  reserves  not  yet  discovered.  The  Turvin  &  Gertz  sub¬ 
mission  is  based  on  the  assumption  that  all  future  gas  dis¬ 
coveries  will  be  produced  at  the  daily  rate  of  one  million 
cubic  feet  for  each  ten  billion  cubic  feet  of  reserves  dev¬ 
eloped,  while  the  Board  believes  that  some  portion  of  these 
new  reserves  will  be  set  aside  to  meet  a  projected  growth 
in  the  Province's  thirty-year  requirements.  Since  this  gas 
set  aside  for  Alberta's  requirements  will  be  produced  at  a 
lesser  rate  than  gas  for  other  markets,  the  net  result  as 
previously  mentioned  is  that,  in  the  Board's  estimation,  the 
overall  producing  rate  will  be  about  one  million  cubic  feet 
per  day  for  each  thirteen  billion  cubic  feet  of  gas  developed. 
In  addition  to  this,  the  Purvin  &  Gertz  forecast  is  based  on 
the  drilling  of  400  wildcat  wells  per  year  as  compared  to  the 
average  drilling  rate  of  350  wildcat  wells  per  year  forecasted 
by  the  Board.  The  recoverable  liquid  ratio  as  forecasted  by 
Purvin  &  Gertz  is  comparable  to  the  minimum  recovery  ratio 
estimated  by  the  Board  for  propane,  and  the  maximum  recovery 
ratio  estimated  for  butanes,  but  is  considerably  higher  for 
pentanes  plus.  Purvin  &  Gertz  assumed  the  ratios  to  remain 
constant  throughout  the  next  ten  years. 

A  comparison  between  the  Provincial  Products'  forecast 
submitted  by  Mr.  R.  R.  McDaniel  and  the  Board's  forecast  of 
pentanes  plus  production  reveals  that  the  McDaniel  estimates 
are  higher  than  the  Board's,  particularly  in  the  early  years 
of  the  forecast.  This  is  mainly  because  the  McDaniel  study 


A-  3  1 


has  been  based  on  the  drilling  of  400  wildcat  wells  per  year, 
and  also  because  he  assumed  the  equivalent  of  a  lag  between 
time  of  discovery  and  initial  production  of  approximately  one 
year  as  compared  to  the  three  and  one-half  years  estimated  by 
the  Board. 

Reserves  of  Natural  Gas  Liquids 

Although  essentially  all  gas  reserves  in  the  Province 
contain  at  least  traces  of  propane  and  higher  hydrocarbons, 
only  a  portion  of  the  reserves  contain  these  liquids  in 
sufficient  quantity  to  justify  their  economic  recovery.  For 
this  reason  a  liquid  reserve  study  which  included  pools  where 
the  reserves  are  not  economically  recoverable  would  be  mean¬ 
ingless. 

J.  C.  Sproule  &  Associates,  appearing  on  behalf  of  the 
Foothills  group,  estimated  the  recoverable  liquid  reserves, 
as  of  September  1,  1960,  for  the  area  with  which  they  were 

concerned  to  be  572.4  million  barrels.  This  is  made  up  of 
99.5  million  barrels  of  propane,  115.4  million  barrels  of 
butanes  and  357.5  million  barrels  of  pentanes  plus.  The  area 
considered  in  the  Sproule  study  is  the  south-western  part  of 
Alberta  from  the  International  boundary  north  to  the  approx¬ 
imate  latitude  of  Lesser  Slave  Lake.  It  is  roughly  tri¬ 
angular  in  shape,  covering  little  more  than  the  narrow  foot¬ 
hills  belt  at  the  eastern  edge  of  the  Rocky  Mountains  at  the 
International  boundary,  and  widening  to  over  a  hundred  miles 
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in  width  in  the  northern  part. 

Since  the  effective  reserves  of  natural  gas  liquids  should 
include  only  the  economically  recoverable  liquids,  it  follows 
that  a  study  of  the  reserves  need  be  concerned  only  with  the 
fields  or  areas  listed  in  Tables  A-l,  A-2  and  A-3.  Table  A-8, 
"Recoverable  Reserves  of  Natural  Gas  Liquids"  has  been  prepared 
by  averaging  the  recovery  ratios  for  each  pool  in  the  forecast 
over  the  life  of  the  pool  and  by  multiplying  the  resulting 
average  ratio  by  the  gas  reserves  for  the  pool.  Column  1  of 
the  table  sets  out  the  location  of  the  reserve  either  by  field, 
area  or  where  the  composite  of  more  than  one  field  exists  by 
plant  name.  Column  2  indicates  the  producing  zone  or  zones. 
Column  3  is  the  total  remaining  disposable  gas  reserve  for 
the  pools  designated  in  columns  1  and  2.  These  reserves  have 
been  taken  from  Table  1  of  the  Board's  report  "Reserves  of 
Natural  Gas,  Natural  Gas  Liquids  and  Crude  Oil  of  the  Province 
of  Alberta",  dated  March,  1961.  Columns  4,  5  and  6  are  a 
tabulation  of  the  average  liquid  recovery  factors  as  deter¬ 
mined  for  the  life  of  each  pool  from  Tables  A-l,  A-2  and  A-3. 
Columns  7,  8  and  9  are  the  product  of  column  3  and  columns  4, 

5  and  6  and  are  the  recoverable  liquid  reserves  for  each 
field,  area  or  plant. 

Table  A-8  also  includes  a  supplementary  listing  which 
shows  the  additional  recoverable  propane  and  butane  reserves 
that  may  be  recovered  as  a  result  of  the  reprocessing  of  pipe 
line  gas  and  the  additional  reserves  that  exist  if  the 
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situation  of  increased  economic  incentive  actually  occurs. 

It  can  be  seen  from  the  table  that  the  recoverable 
propane  reserves  as  estimated  by  the  Board  are  some  122 
million  barrels  or  some  165  million  barrels  under  conditions 
of  increased  economic  incentive.  The  butane  reserves  are 
some  96  million  barrels  or  136  million  barrels  with  the 
additional  economic  incentive.  The  recoverable  pentanes 
plus  reserves  are  some  411  million  barrels  and  this  figure 
should  not  be  significantly  affected  by  changes  in  the 
economic  situation* 

The  Board's  estimated  recoverable  reserves  are  also 
shown  on  Figure  A-2,  a  map  of  the  Province.  The  map  shows 
the  approximate  eastern  edge  of  the  foothills  belt  and  the 
portion  of  the  Province  underlain  by  Mi s s i s s ipp i an  rock. 

The  Devonian  underlying  the  Mississippi an  extends  also  over 
the  entire  map  area.  It  will  be  observed  that  the  location 
of  fields  with  recoverable  reserves  of  over  five  million 
barrels  of  natural  gas  liquids  are  concentrated  chiefly  in 
the  western  part  of  the  Province. 

A  comparison  of  the  reserves  as  estimated  by  Sproule 
and  by  the  Board,  can  be  made  only  after  adjusting  the 
Sproule  estimates  to  cover  all  pools  and  the  entire  Province 
rather  than  a  limited  number  of  pools  in  the  south-west 
portion  of  the  Province.  Adding  to  the  Sproule  estimates 
for  selected  pools  in  south-western  Alberta  the  Board's 
estimates  for  all  other  pools  in  the  Province,  reserves  of 
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about  188  million  barrels  of  propane,  170  million  barrels  of 
butanes  and  430  million  barrels  of  pentanes  plus  are  obtained. 
This  means  that  for  individual  fields  the  reserves  as  estimated 
by  Sproule  are  greater  than  as  estimated  by  the  Board,  partic¬ 
ularly  for  propane  and  butanes.  One  reason  for  this  is  that 
the  gas  reserves  for  individual  fields  as  estimated  by  Sproule 
are  very  often  higher  than  those  estimated  by  the  Board. 

Another  reason,  particularly  for  propane  and  butanes  is  that, 
as  previously  discussed,  the  Sproule  study  generally  assumes 
very  high  per  cent  recoveries  for  these  two  products. 
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ADDENDUM  TO  APPENDIX  A 

Since  the  preparation  of  this  appendix,  the  Board  has 
heard  representations  concerning  a  pipe  line  application  of 
Royalite  Oil  Company,  Limited,  for  a  permit  to  construct 
a  gas  products  line  from  the  Wildcat  Hills  area  to  the 
Calgary  area.  At  the  hearing,  Mr.  J.  W.  Gregg  of  James  A. 
Lewis  Engineering,  Ltd.,  presented  on  behalf  of  Royalite 
a  liquid  production  forecast  and  reserve  estimate  for  the 
fields  of  Jumping  Pound,  Sarcee  and  Wildcat  Hills. 

As  a  result  of  Mr.  Gregg’s  evidence,  the  Board  has 
reviewed  the  pentanes  plus  production  forecast  and  reserve 
estimate  for  these  fields.  The  main  issue  raised  by  this 
evidence  is  of  the  impact  of  retrograde  effects  on  the 
production  from  the  fields,  particularly  Sarcee  and  Wild¬ 
cat  Hills. 

A  review  of  the  estimated  production  and  reserves  for 
the  individual  fields,  indicates  that  no  change  is 
warranted  in  the  production  forecast  or  the  reserve  estimate 
for  Jumping  Pound.  In  the  case  of  the  Sarcee  Field,  the 
Board  now  believes  that  the  pentanes  plus  production  may  be 
as  much  as  one  hundred  barrels  per  day  greater  than 
previously  forecast  for  the  initial  years,  and  will  likely 
decline  quite  rapidly  from  about  1965  through  1980.  The 
Board  does  not  believe  that  this  change  in  the  production 
pattern  will  affect  the  reserve  estimate  for  the  field, 
as  has  been  presented  in  Table  A-8 .  A  restudy  of  the 
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Wildcat  Hills  Field,  in  the  light  of  evidence  now  available, 
indicates  that  this  pool  definitely  appears  to  be  a  retro¬ 
grade-condensate  type  reservoir.  The  Board  believes  that 
the  estimated  initial  full  capacity  production  of  some  680 
barrels  of  liquids  per  day  will  begin  to  decline  about 
1966,  and  will  be  about  550  barrels  per  day  by  1970,  about 
450  barrels  per  day  by  1980,  and  about  200  barrels  per  day 
by  1990.  These  retrograde  losses  will  lower  the  estimated 
recoverable  reserves  for  this  pool,  from  the  6.9  million 
barrels  shown  in  Table  A-8  to  some  5.7  million  barrels. 

The  overall  effect  of  these  changes  on  the  Board's 
pentanes  plus  production  forecast  will  be  insignificant. 

The  revised  total  production  would  be  slightly  higher  than 
that  shown  on  Table  A-3,  until  about  1966.  It  would  be 
about  the  same  from  then  until  1970,  and  would  be  lower 
(by  up  to  200  barrels  per  day)  thereafter. 

The  total  reduction  in  the  liquid  reserve  estimate 
would  be  1.2  million  barrels,  and  would  lower  the  estimated 
pentanes  plus  reserves  from  some  411  million  barrels  to 
some  410  million  barrels.  This  would  decrease  the  total 
recoverable  liquid  reserves  to  about  628  million  barrels 
under  minimum  recovery  conditions  or  about  711  million 
barrels  under  maximum  recovery  conditions. 


FORECAST  OF  PROPANE  PRODUCTION  FROM  ESTABLISHED  GAS  RESERVES  (Barrels/Doy) 


(2)  Includes  Carson  Creek  Worth,  Judy  Creek,  Judy  Creek  Vest,  Swan  !' 

(3)  Increased  production  from  f'Elds  in  upper  half  of  tahle. 
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FORECAST  OF  BUTANE  PRODUCTION  FROM  ESTABLISHED  GAS  RESERVES  (Barrels/Day) 


(2)  Includes  Carson  Creek  Korth,  Judy  Creek,  Judy  Creek  Iest,  Swan  Mills  and  Virginia  Hills. 

(3)  Increased  production  from  fields  in  upper  half  of  table. 
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FORECAST  OF  PENTANES  PLUS  PRODUCTION  FROM  ESTABLISHED  GAS  RESERVES  (Bo.rels/Day) 


(1)  Includes  Bonnie  Glen,  Glen  Park  and  Wizard  Lake. 

(2)  Includes  Carson  Cheek  North,  Judy  Creek,  Judy  Cr 
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TABLE  A  -  5 

OIL  AND  GAS  CONSERVATION  BOARD 

COMPARISON  OF  NATURAL  GAS  LIQUIDS  PRODUCTION  FORECAST  AS  PREPARED  BY  THE  BOARD  AND  BY  VARIOUS  APPLICANTS 
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(1)  Estimates  do  not  include  Harmattan  East,  Harmattan  Elkton,  Lookout  Butte, 
Swan  Hills  and  other  small  fields. 


• 

' 


'K 


OIL  AND  GAS  CONSERVATION  BOARD 
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(2)  Actual  growth  for  period  October  1,  1959  to  December  31S  1960  less  portion  shown  in  Tables  A-1,  A~2  and  A— 3. 
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COMPARISON  OF  PRODUCTION  FORECASTS  FOR  NATURAL  GAS  LIQUIDS  FROM  GAS  RESERVES  NOT  YET  DISCOVERED 
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RECOVERABLE  RESERVES  OF  NATURAL  GAS  LIQUIDS 
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APPENDIX  B 

THE  PRESENT  AND  FUTURE  REQUIREMENTS 
OF  ALBERTA  FOR  NATURAL  GAS  LIQUIDS 

The  procedure  adopted  in  Appendix  B  in  reviewing  the 
present  and  future  requirements  for  propane,  butanes  and 
pentanes  plus  in  Alberta  is  to  set  out  the  estimates  of  the 
applicants  under  each  end-use  category  heading,  followed  by 
an  analysis  of  the  estimates  by  the  Board  and  the  Board's 
own  estimates.  The  Board's  estimates  of  propane,  butanes 
and  pentanes  plus  requirements  in  Alberta  and  those  of  the 
applicants  are  shown  in  Tables  B-5,  B-7  and  B-9  respectively. 
The  Board's  estimates  of  propane  and  butanes  requirements  in 
Alberta  by  end-use  categories  over  a  thirty-year  period  are 
illustrated  in  Figures  B-l  and  B  -  2  „  In  the  text,  end-use 
categories  are  presented  in  the  following  sequence: 

Page  No. 


PROPANE 

Domestic  and  Commercial  B-2 

Internal  Combustion  B-20 

Industrial  B-26 

Petrochemicals  B-29 

BUTANES 

Domestic,  Commercial  and  Industrial  B-33 

Petrochemicals  B-34 

Refineries  B -  36 

LPG  Requirements  for  Miscible 

F looding  B -40 

CONDENSATE  AND  NATURAL  GASOLINE 

(PENTANES  PLUS) _  B-43 
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PROPANE  -  DOMESTIC  AND  COMMERCIAL 

The  domestic  and  commercial  demand  category  has  been 
defined  to  include  farm  households,  non-farm  rural  house¬ 
holds  and  commercial  establishments  such  as  restaurants, 
hotels,  motels,  garages  and  similar  types  of  establishments 
in  the  service  trades  situated  beyond  existing  natural  gas 
mains.  Domestic  and  commercial  establishments  in  urban  areas, 
that  is,  centres  of  population  in  excess  of  1,000  people,  have 
been  largely  excluded  from  this  category  due  to  the  fact  that 
virtually  all  such  centres  are  either  presently  supplied  with 
natural  gas  or  will  have  this  service  available  in  the  relat¬ 
ively  near  future. 

Britamoil  Application  -  Stanford  Study 

The  Stanford  Research  Institute  in  its  marketing  study 
prepared  in  support  of  the  Britamoil  application  considered 
domestic  and  commercial  demand  for  Western  Canada  as  a  whole 
and  did  not  attempt  to  establish  demand  patterns  by  end-use 
for  Alberta  alone.  The  inclusion  of  refinery  sources  of 
liquefied  petroleum  gases  in  a  number  of  their  tables  cover¬ 
ing  propane  demand  for  Western  Canada  increased  the 
difficulty  in  interpolating  Alberta  requirements  in  the 
domestic  and  commercial  category  for  propane  supplied  by 
natural  gas  plants.  However,  interpretations  by  the  Board 
would  suggest  that  the  Stanford  Research  Institute  study 
estimated  Alberta  consumption  in  this  category  at  3,500 
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barrels  per  day  in  1963,  increasing  to  6,600  barrels  per  day 
in  1970. 

The  ultimate  market  potential  for  propane  in  Western 
Canada,  i.e.,  its  share  of  total  thermoenergy  consumption 
by  domestic  and  commercial  users,  was  estimated  by  the 
Stanford  Research  Institute  to  be  approximately  equal  to  the 
percentage  that  the  rural  farm  population  represented  of  the 
total  population.  Based  on  experience  in  such  states  as 
Texas  and  California  which,  like  Alberta,  are  producers  of 
propane  from  natural  gas,  the  Stanford  Research  Institute 
suggests  that  since  the  rural  farm  population  in  Western 
Canada  is  in  excess  of  20  per  cent  of  the  total  population, 
the  ultimate  potential  for  propane  consumption  by  this  end- 
use  would  be  equivalent  to  at  least  20  per  cent  of  all 
residential  and  commercial  thermoenergy  consumption.  It 
places  the  ultimate  market  potential  in  Western  Canada  for 
domestic  and  commercial  use  at  30,000  barrels  per  day.  Inter¬ 
polating  these  estimates,  it  would  appear  that  the  Stanford 
Research  Institute  would  set  the  comparable  figure  for  Alberta 
at  some  10,000  barrels  per  day  of  propane. 

The  Stanford  Research  Institute  also  points  out  that,  on 
the  basis  of  experience  in  the  United  States,  saturation  of 
the  Western  Canadian  market  would  require  fifteen  to  twenty 
year  s . 

Foothi  1  ls-We  stalta  Application  -  Harries'  Study 


Dr.  Hu  Harries  in  his  study  presented  on  behalf  of  the 
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F oo t hi  1 1 s -We s t a  1 1 a  group,  offered  considerable  data  on  both 
present  day  and  expected  levels  of  propane  consumption  by 
domestic  and  commercial  users  of  propane  in  Alberta  and 
adjacent  markets.  A  market  research  study,  entered  as 
Exhibit  8  at  the  October,  1960  F  o o  t h  i  1 1  s- We  s  t  a  1 1  a  hearing, 
was  prepared  by  Dr.  Harries  and  presented  the  Board  with 
evidence  on  propane  consumption  patterns  in  farm  areas  of 
Alberta.  This  original  study  was  extremely  helpful  to  the 
Board  in  determining  fuel  consumption  patterns  in  Alberta's 
farming  community.  The  interveners  at  the  hearing  at  which 
this  report  was  presented  raised  questions  as  to  the  repres¬ 
entative  character  of  the  sampling  techniques  employed  by  Dr. 
Harries  and  his  staff  in  this  survey. 

The  chief  objection  to  accepting  the  conclusions  of  this 
study  appeared  to  be  associated  with  the  fact  that  Dr.  Harries 
drew  his  sample  from  farm  households  which  account  for  only 
some  50  per  cent  of  total  domestic  and  commercial  consumption 
of  propane  in  the  Province.  Neither  propane  users  in  non¬ 
farm  rural  areas  of  the  Province,  nor  commercial  users  of 
propane  were  covered  by  this  sample,  although  estimates  of 
consumption  in  non-farm  rural  areas  were  offered  by  the  study. 

On  the  basis  of  this  study,  Dr.  Harries  estimated  that 
domestic  and  commercial  use  of  propane  in  the  Province  for 
the  year  1959  was  some  24.4  million  gallons  (1,910  barrels 
per  day).  Under  examination  at  the  F o o th i 1 1 s - We s t a  1 1 a 
hearing,  Dr.  Harries  suggested  that  the  actual  level  of 
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consumption  could  fall  within  a  range  of  10  per  cent  of  his 
e  s  t ima t  e . 

Dr,  Harries  did  not  attempt  to  estimate  the  ultimate 
market  potential  for  propane  among  domestic  and  commercial 
users.  However,  he  did  estimate  that  some  30  per  cent  of 
all  farm  and  non-farm  rural  households  used  propane  at  the 
pre  sent  t ime . 

Dr.  Harries  further  estimated  that  he  would  expect  to 
see  the  propane  market  in  the  domestic  and  commercial 
category  increase  by  10  per  cent  per  annum  between  1961  and 
1965  and  at  5  per  cent  annually  thereafter. 

Hydrocarbons'  Application  -  Purvin  &  Gertz  Study 

Mr.  Otto  Wetzel  of  Purvin  &  Gertz,  Inc,  and  Mr.  G»  M.  Miller 
of  Canadian  Hydrocarbons  presented  marketing  data  at  the 
hearings  on  behalf  of  the  Hydrocarbons'  application. 

Mr.  Wetzel  stated  that  the  projection  of  the  growth  in 
demand  in  residential  and  commercial  consumption  of  propane 
in  the  Purvin  &  Gertz  study  was  based  primarily  on  inform¬ 
ation  from  Canadian  Hydrocarbons,  the  largest  propane 
marketer  in  Western  Canada.  The  experience  of  a  company 
operating  in  the  propane  marketing  field,  which  has  made  its 
own  surveys  of  the  potential  market  for  this  product,  has 
been  very  useful  to  the  Board  in  its  consideration  of  the 
various  estimates  placed  before  it. 

During  the  course  of  his  testimony,  Mr.  Miller  of 
Canadian  Hydrocarbons  stated  that  his  company's  forecasts 
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of  propane  requirements  in  Alberta  in  this  end-use  were 
based  on  a  usage  of  1,200  gallons  per  year  by  the  average 
heating  customer. 

In  its  study,  Purvin  &  Gertz  estimated  that  consumption 
of  propane  by  domestic  and  commercial  users  in  Alberta  would 
approximate  2,650  barrels  per  day  in  1962  and  increase  to 
5,070  barrels  per  day  by  1971.  This  represents  an  average 
rate  of  growth  of  1\  per  cent  annually.  During  his 
testimony  before  the  Board,  Mr.  Miller  indicated  that  this 
rate  of  growth  would  be,  in  the  opinion  of  his  company,  a 
minimum  rate  of  market  development. 

Purvin  &  Gertz  made  no  reference  to  the  ultimate 
potential  available  to  propane  in  the  domestic  and  commer¬ 
cial  category  in  Alberta. 

Provincial  Products'  Application  -  Fish  Corporation  Study 

In  its  submission  to  the  Board,  Provincial  Products 
indicated  that  its  estimates  of  Alberta  requirements  for 
propane  in  the  domestic  and  commercial  category  were  based  on 
information  provided  it  by  Canadian  Hydrocarbons. 

THE  VIEWS  OF  THE  BOARD 

The  problems  faced  by  the  applicants  in  preparing  their 
estimates  of  the  domestic  and  commercial  propane  market 
were  : 

1.  the  establishment  of  an  accurate  measure  of 


present  consumption  levels  in  this  category 
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to  serve  as  a  bench-mark  upon  which  future 
rates  of  increase  in  demand  could  be  projected, 

2.  the  development  of  a  measure  of  the  ultimate 
potential  market  available  to  this  fuel  in 
Alberta,  and 

3.  an  estimate  of  the  rate  by  which  the  consumption 
of  propane  would  increase  from  present  levels  to 
approach  market  saturation. 

1.  Present  Consumption  Levels 

One  of  the  major  sources  of  statistics  on  consumption  of 
propane  by  end-use  in  Alberta  is  that  published  by  the  Board. 
However,  the  Board's  statistics  cover  the  movement  of  propane 
from  gas  plants  to  only  a  limited  number  of  categories  such 
as  distributors,  petrochemical  plants,  miscible  flood 
projects  and  markets  outside  the  Province.  No  attempt  has 
been  made  by  the  Board  to  breakdown  the  propane  handled  by 
distributors  into  various  end-use  categories  such  as  domestic 
and  commercial,  industrial  and  internal  combustion. 

To  overcome  the  lack  of  statistics  as  to  the  final 
disposition  of  propane  by  Alberta  distributors,  the  Board 
surveyed  all  distributors  in  the  Province.  The  results  of 
this  survey  indicated  that  1959  propane  consumption  by 
domestic  and  commercial  users  in  the  Province  was  some  25.7 
million  gallons  (2,015  barrels  per  day).  This  figure  falls 
well  within  the  range  suggested  by  Dr.  Harries  and  may  be 
considered  as  a  reasonable  bench-mark  for  projections  of 
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future  propane  demand  in  this  category. 

2.  Market  Potential 

It  has  been  noted  that  the  Board’s  interpretation  of 
the  Stanford  Research  Institute’s  estimates  would  place  the 
propane  market  potential  in  Alberta  at  some  10,000  barrels 
per  day.  This  estimate  by  the  Stanford  Research  Institute 
was  largely  based  on  experience  in  such  states  as  Texas  and 
Calif  o  rn i a  . 

It  is  felt  that  a  measure  of  market  potential  such  as 
that  used  in  the  Stanford  study  does  not  take  into  account 
many  variables  that  would  produce  significant  differences 
in  the  market  penetration  obtainable  by  propane  in  the  states 
of  Texas  and  California  as  compared  to  that  obtainable  in 
Alberta.  The  type  of  comparison  used  by  the  Stanford  study 
ignores  the  cost  and  availability  of  sources  of  energy 
competitive  with  propane  such  as  electricity,  gas,  oil,  wood 
and  coal.  It  may  be  felt  that  coal  and  electricity,  for 
example,  are  in  a  more  favourable  competitive  position  with 
respect  to  propane  in  Alberta  than  in  Texas  or  California. 

But  most  importantly  it  did  not  appear  that  the  Stanford  study 
gave  consideration  to  the  relative  levels  of  farm  income  in  the 
three  areas.  Average  farm  income  in  Texas,  for  example,  is 
over  25  per  cent  greater  than  in  Alberta,  while  average  farm 
income  in  California  is  some  four  times  greater  than  in 
Alberta.  It  is  felt  that  this  factor  alone  will  prevent 
propane  from  reaching  the  level  of  market  saturation  in 
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Alberta  that  it  has  attained  in  Texas  and  California. 

A  measure  of  market  potential  may  be  obtained  by  inference 
from  the  studies  prepared  by  Dr.  Harries  on  behalf  of  the 
F o o th i 1 1 s -We s t a  1 1 a  application.  On  page  63  of  his  supple¬ 
mental  marketing  study,  Dr.  Harries  concluded  that  some  30  per 
cent  of  rural  farm  and  non-farm  houses  in  Alberta  were  being 
supplied  with  propane.  One  hundred  per  cent  saturation  of 
this  market,  without  allowing  for  an  increase  in  average 
propane  consumption,  would  represent  an  ultimate  potential 
of  slightly  over  6,000  barrels  per  day. 

There  were  a  number  of  factors  not  discussed  in  detail  in 
the  submissions  of  the  applicants,  which  perhaps  can  offer 
some  further  indication  of  the  potential  market  available  to 
propane  among  domestic  and  commercial  users  in  the  Province: 

(a)  Competitive  Fuel  Prices 

One  of  the  major  factors  that  must  be  considered 
in  estimating  the  inroads  that  propane  can  make  into 
the  space  heating  market  is  its  competitive  price 
position  with  respect  to  other  fuels.  The  table  below 
sets  out  a  comparison  of  competitive  fuel  prices  on  a 
heating  value  basis  at  different  levels  of  propane 
prices,  without  regard  to  efficiencies  of  related  heating 
equipment . 

Competitive  Fuel  Prices  on  Heating  Value  Basis 
Go  st  of  10,000  Btu  Furnace  Fuel  1,000  B  t  u 

Propane  Coal  Oil  Natural  Gas 

per  gal.  (Price  per  ton)  (Price  per  bbl.)  (Price  per  Mcf ) 


lQc 

$18.20 

$  5.30 

$ 

0 . 90 

15<? 

$27.30 

$  7.90 

$ 

1 . 35 

20c 

$36 . 40 

$10.60 

$ 

1.80 

25c 

$45.50 

$13.20 

$ 

2  .25 
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The  above  table  indicates, on  an  approximate  basis 
that  if  propane  sold  at  15  cents  per  gallon  delivered, 
any  price  less  than  $27.30  per  ton  for  coal,  $7.90 
per  barrel  for  fuel  oil  or  $1.35  per  Mcf  for  natural 
gas,  would  make  these  fuels  more  competitive  than 
propane.  Natural  gas  prices  in  more  remote  centres  may 
reach  75  cents  to  80  cents  per  Mcf.  It  is  clearly 
evident  that  propane  selling  at  between  15  cents  to  17 
cents  per  gallon  cannot  compete  with  natural  gas. 

Similarly,  it  may  be  seen  from  the  above  table  that  coal 
at  $20.00  per  ton  is  a  considerably  more  economical  fuel 
than  propane  at  present  day  prices.  However,  the  added 
convenience  and  cleanliness  offered  by  propane  compared 
to  coal  can  counteract  a  substantial  difference  in  relative 
prices  between  the  two  fuels.  The  advantages  of  con¬ 
venience  and  cleanliness  do  not  hold  true  to  the  same 
degree  when  propane  and  fuel  oil  are  compared  as  heating 
fuels.  At  current  prices  of  approximately  $6.00  per 
barrel  for  fuel  oil  there  is  a  substantial  price 
advantage  over  propane. 

It  would  appear  that  propane  has,  and  will  continue 
to  have,  a  considerable  degree  of  competition  from  fuel 
oil  for  domestic  and  commercial  heating  uses.  However, 
an  advantage  will  accrue  to  propane  and  partially 
offset  its  unfavourable  price  differential  with  respect 
to  fuel  oil  in  domestic  and  commercial  applications 
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where  the  versatility  of  propane  as  a  fuel  for  space 
heating,  cooking,  hot  water  heating  and  other  uses  can 
be  utilized.  It  should  also  be  noted  that  as  the 
recovery  of  propane  in  natural  gas  processing  plants 
grows  in  volume,  a  downward  pressure  on  retail  prices 
of  propane  will  probably  be  evident. 

(b)  Defining  the  Domestic  and  Commercial  Market 

The  domestic  and  commercial  market  available  to 
propane  may  be  divided  into  three  main  categories: 

(i)  the  farm  market, 

(ii)  the  rural  non-farm  market, 

(iii)  the  commercial  market 
(stores,  motels,  etc.) 

(i)  The  Farm  Market 

This  market  is  represented  by  approximately 
78,000  occupied  farm  dwellings  in  the  Province. 
Past  trends  would  indicate  that  farm  me  chan i z a t i on 
and  consolidation  will  probably  continue  in  the 
future,  bringing  with  it  a  further  reduction  in 
the  number  of  occupied  farm  dwellings  and,  hence, 
a  reduction  in  the  total  market  available  to 
propane  distributors  in  this  sector.  (Occupied 
farm  dwellings  declined  from  85,095  units  to 
80,708  units  between  the  1951  census  and  the 
1956  census).  Based  on  past  experience,  the 
annual  rate  by  which  farm  dwellings  are  vacated 
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may  vary  from  0.5  per  cent  to  1  per  cent 
of  the  total  occupied  dwellings.  However,  it 
should  be  pointed  out  that  as  time  progresses  a 
resistance  to  any  substantial  reduction  in  the 
number  of  occupied  farm  dwellings  in  the 
Province  will  develop. 

Partially  offsetting  this  trend  to  fewer 
potential  customers  will  be  a  trend  towards 
higher  average  consumption  of  propane  per  farm 
unit.  In  other  words,  it  is  felt  that  as  the 
original  cost  of  installing  propane  storage 
facilities  and  basic  appliances  for  space  heating, 
water  heating  and  possibly  cooking  are  met,  the 
average  farmer  will  tend  to  utilize  his  propane 
for  additional  uses  such  as  clothes  drying, 
brooder  heating,  weed  killing  and  the  heating  of 
other  buildings. 

(ii)  The  Rural  Non- farm  Market 

Unlike  farm  dwellings,  the  number  of 
occupied  dwellings  in  rural  non-farm  areas 
(including  those  on  the  outer  fringe  of  urban 
centres  with  a  population  of  1,000  or  greater)  is 
expected  to  increase  fractionally  over  the  long¬ 
term.  Between  the  1951  census  and  the  1956  census, 
the  number  of  occupied  dwellings  in  the  rural  non¬ 
farm  sector  increased  from  40,230  to  41,447  units. 
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Projecting  past  trends,  it  may  be  expected  that 
the  rate  of  increase  in  non-farm  rural  dwellings 
will  be  slightly  over  0.5  per  cent  per  annum.  It 
should  be  pointed  out  that  two  factors  of  a 
statistical  nature  will  tend  to  hold  down  the  rate 
of  growth  in  this  area  despite  the  general  shift 
of  population  from  farms  to  villages  and  towns; 

(a)  the  extension  of  metropolitan 
boundaries  to  absorb  fringe  areas,  and 

(b)  the  redefinition  of  non-farm  rural 
areas  to  urban  areas  once  the  popul¬ 
ation  of  a  centre  exceeds  1,000  persons. 

(iii)  The  Commercial  Market 

No  reliable  measure  has  been  obtained  of  the 
significance  of  the  commercial  market  with  respect 
to  propane  consumption.  This  market  includes  both 
commercial  establishments  in  small  communities  and 
those  along  highways,  such  as  motels,  service 
stations  and  r e s t aur ant s, wh i ch  are  not  supplied 
with  natural  gas.  The  Board  has  estimated  from 
information  provided  by  propane  distributors  that 
commercial  users  in  1960  consumed  approximately 
20  per  cent  of  total  propane  sales  made  in  the 
domestic  and  commercial  category. 

(c)  The  Extent  of  the  Domestic  and  Commercial 
Marke  t 


It  would  be  difficult  to  assume  that  the  120,000 
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rural  dwellings  in  the  Province  all  offer  a  potential 
outlet  for  propane.  Of  the  78,000  farm  dwellings,  for 
example,  some  are  already  supplied  with  natural  gas 
(the  Liquefied  Petroleum  Gas  Association  estimates  that 
1,900  farm  houses  are  capable  of  being  supplied  with 
natural  gas  at  the  present  time),  others  will  continue 
to  use  fuel  oil  as  their  principal  heating  fuel,  still 
others  are  operated  marginally  and,  therefore,  would 
find  it  difficult  to  purchase  or  lease  propane  tanks 
and  equipment  and,  still  other  farms,  particularly  in 
the  northern  part  of  the  Province,  may  be  considered 
to  be  in  areas  too  remote  to  be  supplied  with 

propane  economically  or,  as  in  the  north-western  area 
of  the  Province,  would  be  supplied  with  propane  from 
British  Columbia. 

Table  B-l  offers  a  forecast  of  the  number  of 
Alberta  farms  expected  to  use  propane  in  the  decade 
years  between  1960  and  1990.  The  data  concerning 
usage  of  various  types  of  principal  heating  fuels  by 
Alberta  farm  dwellings  in  1960  was  estimated  chiefly 
from  the  farm  survey  undertaken  by  Dr.  Hu  Harries. 

The  actual  number  of  farms  using  natural  gas  was 
obtained  from  the  major  natural  gas  distributing 
companies  in  the  Province  and  an  estimate  of  the 
number  of  farm  gas  wells  from  the  Board's  own  records. 
This  total  is  less  than  that  which  would  be  obtained 
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from  Dr.  Harries'  study  due  to  the  fact  that  the 
selection  of  survey  areas  in  his  sample  happened  to 
include  the  township  of  Ardrossan  which  contains 
proportionately  more  farm  users  of  natural  gas  than 

the  Province  as  a  whole  .  The  number-  of  farms 

using  fuel  oil,  coal  and  wood  was  roughly  confirmed 
by  the  statistics  contained  in  the  annual  survey  of 
household  facilities  and  equipment  published  by  the 
Dominion  Bureau  of  Statistics. 

Mr.  Miller  of  Canadian  Hydrocarbons  stated  that 
the  average  heating  customer  in  the  Province  would 
consume  approximately  1,200  gallons  of  propane  per 
year.  It  is  understood  that  the  gallonage  figures 
quoted  by  Mr.  Miller  represented  quantities  delivered 
at  prevailing  temperatures.  The  average  quantity  of 
propane  consumed  for  heating  uses  measured  at  the 
standard  temperature  of  60  degrees  Fahrenheit  would 
be  somewhat  in  excess  of  the  figure  quoted  by  Mr. 
Miller.  The  Board  has  estimated  that  in  1960,  4,600 
farm  homes  in  the  Province  used  propane  as  a  principal 
heating  fuel  and  for  domestic  water  heating  purposes. 
These  dwellings  were  estimated  to  have  used  an  annual 
average  of  1,600  gallons  of  propane  (at  60  degrees 
Fahrenheit)  for  these  uses  in  addition  to  an  annual 
average  of  300  gallons  for  other  purposes  such  as 
cooking,  auxiliary  space  heating  and  special  farm 


applications.  It  was  further  estimated  that  approx¬ 
imately  10,600  farms  in  the  Province  used  an  average 
of  300  gallons  of  propane  for  uses  other  than  as  a 
principal  heating  fuel  in  1960. 

In  Table  B-l  it  is  suggested  that  by  1990  some 
27,850  farm  dwellings  of  the  total  70,000  dwellings 
expected  to  be  occupied  at  that  date  will  be  using 
propane  for  their  principal  heating  fuel  and  for 
heating  water.  An  additional  12,150  farm  dwellings 
are  expected  to  be  using  propane  for  supplemental 
uses. 

As  shown  in  Table  B-2  ,  the  Board  has  estimated 
that  10  per  cent  of  the  non-farm  rural  dwellings  in 
the  Province  in  1960  used  propane  for  primary  space 
heating  and  the  heating  of  water.  Average  propane 
consumption  by  these  dwelling  units  has  been 
increased  to  cover  supplementary  propane  uses  in 
other  domestic  dwellings  not  using  propane  for 
heating  purposes.  By  1990,  it  is  estimated  that 
only  13  per  cent  of  the  50,000  non-farm  rural 
dwellings  will  be  using  propane  for  heating  purposes 
due,  primarily,  to  the  more  serious  competition 
offered  by  natural  gas  in  this  area. 

Table  B-3  shows  total  estimated  propane  consump¬ 
tion  within  the  domestic  and  commercial  category.  It 
will  be  noted  that  an  estimated  20  per  cent  of  the 
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total  propane  consumption  of  25,550,000  gallons  in 
this  category  in  1960  was  accounted  for  by  commercial 
users.  An  additional  5  per  cent  of  total  propane 
consumption  was  estimated  to  be  accounted  for  by 
miscellaneous  cylinder  users. 

3.  Rate  of  Market  Development 

Among  the  factors  which  were  considered  in  determining 
the  rate  by  which  the  propane  market  will  develop  are  the 
trends  expected  in  net  farm  income,  the  relative  cost  of 
propane  to  other  fuels  and  the  aggressiveness  by  which 
propane  marketers  exploit  the  market  available  to  them  now 
that  greater  supplies  of  the  product  will  be  available  for 
local  distribution. 

The  farm  market  offers  propane  its  greatest  area  of 
potential  growth,  due  essentially  to  the  fact  that  natural 
gas  is  severely  limited  in  the  inroads  it  can  make  into 
this  market.  Propane  can  be  expected  to  replace  a  sub¬ 
stantial  part  of  the  heating  fuel  requirements  now  held  by 
coal  and  wood.  As  discussed  under  the  competitive  fuel 
prices  section  of  this  report,  fuel  oil  offers  propane  its 
major  competition  in  this  replacement  market.  However,  as 
has  been  stated,  the  greater  number  of  fuel  applications 
that  can  be  satisfied  by  propane  on  a  typical  farm  will 
make  it  generally  a  more  desirable  fuel.  Chiefly  for 
these  reasons,  as  shown  in  Table  B-l,  it  is  felt  that  the 
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number  of  farms  using  fuel  oil  will  remain  relatively 
constant  over  the  period  of  the  forecast,  while  propane 
will  virtually  take  over  the  losses  expected  for  coal  and 
wood  as  principal  heating  fuels.  Natural  gas  is  expected 
to  increase  its  share  of  the  farm  heating  market  as  the 
extension  of  natural  gas  gathering  and  transmission  lines 
makes  this  fuel  available  to  a  greater  number  of  farms. 

It  is  felt  that  the  fifteen  to  twenty-year  saturation 
estimate  used  in  the  Stanford  Research  Institute  study  will 
apply  most  specifically  to  the  development  of  the  farm 
market.  On  this  basis,  we  would  expect  a  marked  increase 
in  farm  consumption  of  propane  between  1960  and  1970,  with 
a  gradual  tapering  off  after  that  date  as  saturation  of  the 
farm  market  is  approached. 

In  the  non-farm  rural  market,  natural  gas  as  a  fuel 
source  is  a  much  more  important  factor.  It  is  estimated 
that  approximately  35  per  cent  of  the  dwellings  in  this 
area  were  supplied  with  natural  gas  in  1960.  Future  trends 
would  indicate  that  the  proportion  of  dwellings  in  this 
category  served  by  natural  gas  will  continue  to  increase. 
For  example,  such  towns  now  included  in  the  non-farm  rural 
category  as  Blairmore,  Coleman,  Rocky  Mountain  House  and 
Sundre  will  probably  be  supplied  with  natural  gas  in  1962. 
Other  centres  such  as  Coronation,  Castor  and  Hardisty  are 
also  potential  users  of  natural  gas.  Additionally,  natural 
gas  service  is  continually  being  extended  to  fringe  areas 
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of  urban  centres  as  the  dwellings  in  such  areas  reach 
adequate  numbers  to  be  economically  supplied  with  natural 
gas.  Fuel  oil  will  also  remain  a  serious  competitor  to 
propane  in  non-farm  rural  dwellings.  However,  as  shown 
in  Table  B-2,  it  is  expected  that  the  proportion  of  homes 
in  non-farm  rural  areas  using  propane  will  increase  fairly 
steadily  over  the  period  of  the  forecast. 

The  commercial  category  offers  some  difficulty  in 
determining  the  precise  trend  of  market  development.  The 
continuing  growth  in  the  number  of  highway  restaurants, 
service  stations  and  motels  in  Alberta  will  provide  a  grow¬ 
ing  market  for  propane  in  future  years.  However,  during 
the  major  part  of  the  forecast  period  it  is  doubtful  if  the 
consumption  of  propane  in  the  commercial  category  will  grow 
as  rapidly  as  total  propane  consumption.  The  reasoning 
behind  this  conclusion  is  that  a  depressing  effect  on 
propane  consumption  by  commercial  users  will  occur  as 
commercial  accounts  are  lost  through  the  provision  of 
natural  gas  to  the  urban  and  non-farm  centres,  such  as  those 
referred  to  in  the  preceding  paragraph. 

The  consumption  of  propane  by  cylinder  customers  in 
summer  resorts,  trailer  parks,  construction  camps  and  other 
similar  areas  can  be  expected  to  increase  at  a  reasonably 
consistent  rate  over  the  period  of  the  forecast. 

Considering  the  factors  affecting  the  demand  in  each 
of  these  sectors  of  the  domestic  and  commercial  category, 
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the  Board  expects  that  the  rate  of  increase  in  propane 
consumption  will  average  approximately  10  per  cent  per 
year  to  1965.  A  declining  rate  of  increase  is  expected 
to  be  evident  from  that  time  until  saturation  of  the  farm 
market  is  approached  in  the  latter  part  of  the  forecast 
period  . 

Table  B-4  gives  a  comparison  of  the  development  of  the 
propane  market  in  the  domestic  and  commercial  category  in 
Alberta  as  forecast  by  four  of  the  applicants.  The 
Board's  estimates  for  the  1961-72  period  are  also  included 
in  this  table.  The  Boar-4' s  forecast  of  propane  requirements 
in  this  category  over  a  thirty-year  period  is  contained  in 
Table  B-5  and  illustrated  in  Figure  B-l. 

PROPANE  -  INTERNAL  COMBUSTION 

Propane  is  being  utilized  as  a  motor  fuel  in  Alberta  in 
farm  tractors,  fork  lift  trucks,  motor  trucks  and  passenger 
buses . 

Britamoil  Application  -  Stanford  Study 

The  Stanford  Research  Institute  in  its  study  points 
out  that  the  internal  combustion  end-use  for  liquefied 
petroleum  gases  offers  the  greatest  potential  for  future 
growth  in  Canada  due  in  part  to  the  virtual  non-existence 
of  this  LPG  application  in  the  country  at  the  present 
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The  Stanford  Research  Institute  states  that  the  primary 
internal  combustion  application  appears  to  be  farm  tractors 
and  that  in  the  United  States  LPG  carburetion  is  used  on 
over  8  per  cent  of  all  tractors.  However,  it  does  point 
out  that  it  is  unlikely  that  LPG  marketers  will  capture  any 
more  than  about  5  per  cent  of  the  Canadian  tractor  market 
by  1970. 

Table  XV  of  its  report  shows  that  1960  consumption  of 
propane  for  internal  combustion  use  in  Western  Canada  will 
average  about  100  barrels  per  day  and  that  1963  consumption 
is  expected  to  increase  to  500  barrels  per  day,  rising  to 
1,000  barrels  per  day  in  1965  and  2,700  barrels  per  day  in 
1970. 

As  in  other  end-use  analyses,  the  Stanford  study  does 
not  differentiate  between  Alberta  and  Western  Canada  usage 
of  propane  by  demand  category.  It  is,  therefore,  difficult 
to  determine  what  proportion  of  the  forecasted  Western 
Canadian  demand  for  propane  for  internal  combustion  uses 
might  be  assigned  to  Alberta.  From  the  most  recent  statistics 
available,  approximately  35  per  cent  of  the  tractor  population 
in  Western  Canada  was  located  on  Alberta  farms.  If  such  a 
factor  as  the  proximity  to  sources  of  supply  is  taken  into 
account,  it  may  be  considered  that  farm  tractors  in  Alberta 
would  consume  a  proportionately  greater  share  of  propane 
than  tractors  located  in  provinces  with  more  limited  supplies 
of  propane.  It  is  conceivable  that  over  the  long  term 
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Alberta  would  account  for  something  like  50  per  cent  of 
total  tractor  consumption  of  propane  in  Western  Canada. 

Foothi 1 1 s-We s tal t a  Application  -  Harries1  Study 

Dr.  Harries  has  estimated  that  sales  of  propane  for 
carburetion  purposes  now  approximate  1.5  million  gallons 
per  year  and  are  expected  to  increase  at  a  rate  of  20  per 
cent  per  annum.  It  is  also  interesting  to  note  that  in 
his  survey  of  527  farm  homes  in  Alberta,  Dr.  Harries 
discovered  only  four  users  of  propane-fueled  tractors  and 
little  indication  of  interest  among  those  interviewed  in 
future  plans  to  purchase  such  tractors. 

Hydrocarbons  Application  -  Purvin  &  Gertz  Study 

In  its  study,  Purvin  &  Gertz  indicated  that  it  would 
not  expect  to  see  a  spectacular  growth  in  demand  for  propane 
for  internal  combustion  purposes,  although  some  further 
application  can  be  anticipated  in  the  case  of  new  farm 
ma  chinery . 

Unfortunately,  Purvin  &  Gertz  did  not  distinguish 
between  industrial  and  internal  combustion  uses  in  the 
quantity  estimates  shown  in  its  tables.  They  show  a 
demand  of  470  barrels  per  day  for  these  two  end-uses  in 
1962,  increasing  to  1,150  barrels  per  day  in  1971. 

THE  VIEWS  OF  THE  BOARD 

It  is  difficult  to  obtain  a  clear  indication  of 
actual  consumption  of  propane  for  internal  combustion  uses 
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at  the  present  time. 

The  Stanford  Research  Institute  estimated  that  1960 
propane  consumption  in  the  internal  combustion  category 
for  Western  Canada  would  be  at  the  rate  of  100  barrels  per 
day  or  1,277,500  gallons  for  the  year.  If  it  is  assumed 

that  75  per  cent  of  this  consumption  occurred  i  lberta, 

rrel; 

the  figure  for  the  Province  would  be  about  960,.  gallons. 

Dr.  Harries  estimated  that  consumption  in  this  category 
in  1959  was  some  1,500,000  gallons. 

Based  on  information  provided  by  the  Fuel  Oil  Tax  Branch 
of  the  Department  of  the  Provincial  Secretary  on  taxable 
sales  of  propane  for  carburetion  purposes,  data  supplied  by 
the  City  of  Edmonton,  the  Board's  survey  of  propane  distri¬ 
butors  and  the  information  provided  by  the  applicants,  it 
would  appear  that  the  consumption  of  propane  in  Alberta  for 
carburetion  purposes  in  1959  was  slightly  over  1,000,000 
gallons . 

The  Board  consulted  the  Alberta  Research  Council  with 
respect  to  the  potential  demand  for  propane  for  internal 
combustion  uses  in  the  Province.  The  Research  Council 
believes  that  future  trends  would  appear  to  be  favourable 
for  a  relatively  rapid  rate  of  growth  in  usage  of  propane 
for  internal  combustion  purposes,  although  actual  volumes 
of  propane  going  to  this  end-use  would  not  be  substantial 
for  a  number  of  years.  The  greatest  potential  area  of 
growth  in  this  sector  would  appear  to  be  in  the  industrial 


B-24 


fork  lift  truck  and  farm  tractor  fields.  Any  major  increase 
in  propane  fuel  consumption  by  motor  trucks,  passenger  cars 
or  passenger  buses  would  appear  to  be  restricted  at  this 
stage  in  the  development  of  the  market  by  the  limited  avail¬ 
ability  in  Canada  of  suitable  engines  designed  specifically 
for  the  uff  qf  propane. 

A  ^-1aurn  ag  factor  also  appears  with  respect  to  the 
possible  increase  in  the  use  of  pr opane -f ue le d  farm  tractors 
in  Alberta.  In  his  survey  of  farm  occupants  in  Alberta,  Dr. 
Harries  came  to  the  view  that  a  deterrent  to  a  substantial 
growth  in  propane  consumption  in  this  field  is  the  cost  of 
converting  present  tractors  to  the  use  of  propane.  From 
his  survey,  Dr.  Harries  concluded  that  the  most  likely  way 
of  increasing  propane  use  as  tractor  fuel  would  be  through 
the  purchase  of  new  tractors  in  Alberta  with  propane 
engines  installed  at  the  factory.  This  conclusion  was 
confirmed  by  interviews  with  farm  equipment  distributors 
by  the  Board's  staff. 

There  can  be  no  doubt  that  the  sale  of  a  substantial 
number  of  propane-burning  tractors  in  the  Province  will 
require  a  considerable  amount  of  promotion  work  on  the  part 
of  propane  distributors  and  farm  equipment  agencies.  Alberta 
propane  distributors  are  provided  an  incentive  to  develop 
a  propane  market  in  the  farm  tractor  field  since  the  season¬ 
al  peak  in  demand  in  this  sector  is  reached  in  the  spring 
and  early  summer  months  when  the  important  domestic  and 
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commercial  market  is  near  its  seasonal  low. 

Propane  distributors  in  Alberta  have  estimated  that 
the  average  propane-fueled  farm  tractor  consumes  approx¬ 
imately  1,300  gallons  of  propane  annually.  If  propane- 
fueled  tractors  represented  8  per  cent  of  farm  tractors  in 
Alberta,  they  would  consume  approximately  10,000,000  gallons 
of  propane  each  year  or  slightly  under  800  barrels  per  day 
for  this  end-use  alone.  This  would  make  it  evident  that 
a  fairly  large  market  could  develop  for  propane  in  this  end- 
use  category . 

Farm  equipment  distributors  suggest  that  the  life  of 
a  farm  tractor  varies  from  fifteen  to  twenty  years,  which 
would  indicate  that  a  substantial  number  of  the  tractors 
purchased  in  the  early  post-war  years  will  be  due  for 
replacement  from  the  mid-1960's  onward.  During  1959,  some 
59  per  cent  of  new  tractors  purchased  in  Alberta  were 
equipped  with  diesel  engines.  A  farm  equipment  distributor 
has  suggested  that  as  more  Alberta  farms  install  propane 
equipment,  there  is  a  possibility  that  the  current  diesel 
tractor  sales  cycle  could  be  superseded  by  an  increase  in 
the  sale  of  propane  tractors. 

It  is  conceivable  that  if  sales  of  propane  tractors 
were  actively  promoted,  their  sales  could  represent  some 
10  per  cent  of  the  four  to  five  thousand  farm  tractors 
which  are  sold  annually  in  the  Province.  On  this  basis, 
and  including  the  growth  in  demand  for  propane  for  fork 
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lift  trucks  and  other  vehicles,  the  Board  estimates  that  a 
growth  rate  of  approximately  25  per  cent  annually  in  propane 
consumption  in  this  field  will  occur  to  1965,  15  per  cent 

to  the  early  1970's  and  a  decreasing  rate  of  growth  beyond 
that  date  . 

The  Board's  thirty-year  forecast  of  Alberta  and  fringe 
area  requirements  for  propane  for  internal  combustion  uses 
is  given  in  Table  B-5  and  illustrated  in  Figure  B-l. 

PROPANE  -  INDUSTRIAL 

Industrial  uses  for  propane,  which  exclude  the  petro¬ 
chemical  field,  may  be  categorized  in  four  main  fields, 

(a)  as  a  heat  source  for  drying  such  products  as 
lumber,  gravel  and  grain, 

(b)  as  a  refrigerant  in  certain  uses  such  as  gas 
processing  plants  and  highway  refrigerator 
trucks  , 

(c)  as  a  special  fuel  for  industries  located  in 
remote  areas,  and 

(d)  as  a  load-balancing  agent  for  industries  using 
natural  gas  on  an  interruptible  basis. 

Fuel  used  by  fork  lift  trucks  and  other  industrial 
vehicles  has  been  included  under  the  internal  combustion 
ca  tegor y . 

Britamoil  Application  -  Stanford  Study 


The  Stanford  Research  Institute  has  estimated  that  the 
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industrial  uses  of  propane  in  Western  Canada  will  equal 
500  barrels  per  day  or  6,387,500  gallons  in  1960.  The  out¬ 
put  of  manufacturing  industries  in  Alberta  is  approximately 
30  per  cent  of  total  Western  Canadian  output.  On  such  a 
basis  and  including  consideration  of  proximity  to  source 
of  supply,  Alberta's  share  of  the  figure  attributed  to  all 
Western  Canada  in  the  industrial  sector  might  be  some  250 
barrels  per  day . 

The  Stanford  Research  Institute  points  out  that,  based 
on  experience  in  the  United  States,  the  industrial  use  of 
LPG  is  generally  less  than  1  per  cent  of  total  industrial 
fuel  requirements  in  a  given  area. 

Westalta  Application  -  Harries'  Study 

Dr.  Harries  presented  evidence  to  the  effect  that  the 
industrial  uses  of  propane  would  amount  to  some  130  barrels 
per  day  in  1962. 

Hydrocarbons'  Application  -  Purvin  &  Gertz  Study 

Purvin  &  Gertz  has  indicated  that  it  would  expect 
industrial  requirements  for  propane  to  be  nominal,  repres¬ 
enting  about  10  per  cent  of  residential  and  commercial 
demand . 

Ten  per  cent  of  1961  residential  and  commercial 
consumption  would  represent  an  industrial  demand  of  some¬ 
thing  in  the  order  of  230  barrels  per  day. 
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THE  VIEWS  OF  THE  BOARD 

Exact  measures  of  current  consumption  of  propane  by 
industrial  users  were  unobtainable  from  either  the  sub¬ 
missions  of  the  applicants  or  the  surveys  conducted  by  the 
Board.  However,  the  data  which  were  obtainable  would 
indicate  that  industrial  demand  for  propane  did  not  exceed 
50  barrels  per  day  in  the  Province  in  1959. 

It  would  appear  that  an  estimate  based  on  the  exper¬ 
ience  in  certain  areas  of  the  United  States,  as  reported 
by  the  Stanford  Research  Institute,  wherein  LPG  consumption 
by  industries  is  estimated  at  under  1  per  cent  of  total 
industry  fuel  requirements,  would  be  difficult  to  justify 
in  Alberta.  One  per  cent  of  industrial  fuel  consumption 
in  the  Province  would  represent  some  600  barrels  per  day 
of  LPG.  It  should  also  be  noted  that  it  is  most  unlikely 
that  the  major  natural  gas  distributors  in  Alberta  will 
require  LPG  in  the  near  future  for  peak-load  shaving. 

However,  future  requirements  for  industrial  use  could  grow 
significantly  as  greater  quantities  of  propane  are  made 
available  and  its  usefulness  as  a  fuel  source  is  fully 
rea lized . 

The  Board  has  estimated  that  propane  requirements  in 
the  industrial  category  will  increase  approximately  15  per 
cent  annually  to  1970  and  at  a  somewhat  lower  rate  of 
increase  beyond  that  date. 

A  thirty-year  forecast  of  Alberta  and  fringe  area 
propane  requirements  for  industrial  purposes  as  prepared  by 
the  Board  is  given  in  Table  B-5  and  illustrated  in  Figure  B-l. 
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PROPANE  -  PETROCHEMICALS 

Canadian  Chemical  is  the  only  petrochemical  plant  in 
Alberta  at  the  present  time  that  utilizes  propane  and  butanes 
as  petrochemical  feedstocks.  As  a  result,  all  applicants 
based  their  estimates  of  LPG  requirements  for  petrochemical 
uses  on  information  provided  by  Canadian  Chemical. 

At  the  Foothi lls-Westalta  hearing  of  October  4th,  1960, 

Mr.  Wurzbach  of  Canadian  Chemical  advised  the  Board  that  the 

v 

earlier  information  provided  to  interested  parties  as  to 
the  forecast  quantities  of  propane  required  by  his  company 
would  have  to  be  revised  upwards.  The  revised  information 
supplied  by  Canadian  Chemical  indicated  that  the  consumption 
of  propane  in  their  plant  would  increase  from  an  average 
of  2,000  barrels  per  day  in  the  latter  part  of  1960  to 
3,200  barrels  per  day  by  1965. 

Under  examination,  Mr.  Wurzbach  stated  that  currently 
approximately  35  per  cent  of  their  propane  was  obtained 
from  sources  other  than  gas  processing  plants,  i.e.  refinery 
off-gases.  It  was  also  indicated  by  Mr.  Wurzbach  that  the 
proportion  of  propane  and  propylene  obtained  from  refineries 
as  compared  to  their  total  propane  requirements  would  decline. 

It  is  not  believed  that  the  establishment  of  alkylation 
facilities  in  the  Edmonton  area  will  be  a  factor  in  reducing 
the  volume  of  propylene  available  to  Canadian  Chemical  since 
present  economics  do  not  appear  favourable  for  the  alkylation 
of  propylene.  The  recent  addition  of  a  third  refinery  source 
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of  light  ends  and  the  anticipated  long  term  increase  in 
refinery  through-put  in  the  Edmonton  area  would  also  seem 
favourable  for  increased  supplies  of  propane  and  propylene 
being  made  available.  However,  the  absolute  increase  in 
propane  requirements  of  Canadian  Chemical  are  indicated  to 
be  at  such  a  level  as  to  make  this  company  increasingly 
dependent  on  gas  plant  sources  of  propane. 

Under  examination  by  the  Board,  Mr.  Wurzbach  indicated 
that  he  would  expect  to  see  the  rate  of  growth  forecast  to 
occur  between  1960  and  1965  in  the  petrochemical  industry  in 
Alberta  continue  on  beyond  1965.  If  it  is  assumed  that  the 
supply  of  refinery  propane  and  propylene  to  petrochemical 
plants  will  decline  from  the  present  level  of  35  per  cent 
of  total  feedstock  requirements  to  approximately  30  per  cent 
by  1965,  field  propane  requirements  would  increase  from 
approximately  1,300  barrels  per  day  in  1961  to  2,240  barrels 
per  day  by  1965. 

Canadian  Chemical  forecasts  that  its  feedstock  require¬ 
ments  will  increase  by  approximately  8.0  per  cent  per  annum 
between  1961  and  1965.  The  Board  assumes  that  the  change¬ 
over  in  feedstocks  from  butane  to  propane  will  be  completed 
at  the  Canadian  Chemical  plant  before  1965.  The  Board  also 
assumes  that  Canadian  Chemical  will  continue  to  receive  30 
per  cent  of  its  propane  requirements  from  refineries  in 
the  Edmonton  area  beyond  1965. 

None  of  the  applicants  made  allowance  for  the  establish¬ 
ment  of  new  petrochemical  plants  in  Alberta  based  on  the 
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use  of  field  propane  as  a  feedstock.  The  Board  finds  it 
difficult  at  this  stage  to  judge  the  type  of  product  that 
would  lead  to  the  establishment  of  additional  large  scale 
petrochemical  plants  in  Alberta  utilizing  liquefied  petro¬ 
leum  gases.  The  costs  involved  in  transporting  intermediate 
or  finished  chemicals  to  major  consuming  areas  limit  the 
types  of  petrochemicals  that  can  be  economically  produced 
in  Alberta  to  those  having  a  high  price  to  weight  ratio 
and,  ideally,  those  which  consume  a  substantial  quantity  of 
raw  materials  in  relation  to  a  unit  of  output  and  require 
a  great  deal  of  energy  to  bring  about  the  necessary 
chemical  changes. 

It  is  recognized  that,  in  addition  to  the  availability 
of  low  cost  fuel  and  raw  materials,  an  important  factor  in 
bringing  the  large  Canadian  Chemical  plant  to  Alberta  was 
the  availability  of  chemical  grade  pulp  from  an  associate 
company  in  British  Columbia.  Canadian  Industries  Limited, 
on  the  other  hand,  based  its  decision  to  locate  in  Alberta 
on  the  availability  of  substantial  quantities  of  low  cost 
fuel  and  raw  materials  which  were  required  in  their  part¬ 
icular  process  for  the  production  of  polyethylene. 

The  Board  feels  that  the  factors  considered  by  C.I.L. 
before  establishing  in  Alberta  perhaps  offer  the  best 
indication  of  the  direction  that  future  petrochemical 
developments  in  the  Province  might  take;  that  is,  along 
the  lines  where  large  quantities  of  both  relatively  cheap 
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raw  materials  and  cheap  fuel  are  a  basic  requirement  in  a 
particular  petrochemical  process  to  produce  chemicals  having 
a  high  unit  value.  There  are  a  number  of  processes  currently 
in  use  and  others  under  development  for  the  production  of 
such  products  as  polypropylene  and  e thy lene -pr opy lene 
co-polymers  for  which  the  above  conditions  are  satisfied. 

The  Board  feels  that  such  processes  will  form  the  basis  for 
the  expansion  of  the  range  of  petrochemicals  manufactured 
in  Alberta.  The  Board  also  recognizes  that  further  growth 
on  a  smaller  scale  will  also  occur  in  the  petrochemical 
field  based  on  the  production  of  chemicals  for  the  oil,  gas 
and  agricultural  industries. 

Reflecting  the  testimony  of  Mr.  Wurzbach  of  Canadian 
Chemical,  it  is  felt  that  an  8  per  cent  rate  of  growth  in 
field  propane  requirements  for  the  petrochemical  industry 
in  Alberta  would  be  reasonable  for  existing  plants. 

Although  an  8  per  cent  rate  of  growth  may  be  consider¬ 
ed  fairly  substantial  (it  is  equal  to  the  maximum  estimate 
of  the  rate  of  growth  of  the  Canadian  chemical  industry  as 
a  whole  as  projected  by  the  Royal  Commission  on  Canada's 
Economic  Prospects),  it  is  felt  that  some  allowance  must  be 
made  for  the  possible  development  of  other  major  propane 
consumers  in  the  petrochemical  field  in  the  Province, 
possibly  between  1963  and  1968.  To  cover  this  possibility, 
the  quantities  of  propane  which  it  is  forecast  will  be 
consumed  by  Canadian  Chemical  in  1964  and  1965  have  been 
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increased  by  100  barrels  per  day  in  each  year  and  the  rate 
of  growth  between  1965  and  1968  has  been  increased  to  10 
per  cent  per  annum.  An  8  per  cent  rate  of  growth  has 
been  projected  between  1968  and  1974,  falling  off  to  5  per 
cent  per  year  thereafter. 

The  Board's  thirty-year  forecast  of  propane  require¬ 
ments  by  petrochemical  plants  in  Alberta  is  shown  in  Table 
B-5  and  Figure  B-l. 

PROPANE  -  FRINGE  AREA  REQUIREMENTS 

Propane  requirements  in  areas  adjacent  to  Alberta  are 
discussed  in  detail  in  Appendix  C  of  this  report. 

Total  propane  requirements  in  Alberta  and  fringe 
markets  over  a  thirty-year  period,  as  estimated  by  the 
Board,  are  presented  in  Table  B - 6  of  this  Appendix. 

BUTANES  -  DOMESTIC,  COMMERCIAL  AND  INDUSTRIAL 

C4enerally,  the  applicants  did  not  consider  that  dom¬ 
estic,  commercial  and  industrial  consumers  in  Alberta  would 
require  significant  quantities  of  butanes.  The  Stanford 
Research  Institute  estimated  that  total  requirements  by 
these  end-uses  in  Western  Canada  would  amount  to  600  barrels 
per  day  in  I960,  rising  to  1,800  barrels  per  day  by  1970. 

In  the  past,  minor  quantities  of  butanes  have  been 
blended  in  with  propane  for  sale  to  domestic  and  commercial 
users  during  summer  months.  The  Board  expects  that  this 
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end-use  for  butanes  will  tend  to  increase  in  the  future  in 
direct  relationship  to  the  increase  in  demand  for  propane 
for  domestic  and  commercial  applications. 

Similar  to  butanes  use  by  domestic  and  commercial 
consumers,  the  demand  for  butanes  by  industrial  users  is 
very  limited  in  Alberta.  Only  nominal  quantities  of  butanes 
have  been  allotted  to  this  end-use  by  the  Board  over  the 
period  of  the  forecast. 

Forecast  butanes  requirements  in  these  categories  as 
projected  by  the  Board  are  shown  in  Table  B-7  and  Figure  B-2. 

BUTANES  -  PETROCHEMICALS 

As  in  the  case  of  propane,  all  applicants  based  their 
estimates  of  butanes  utilization  for  petrochemical  purposes 
on  information  supplied  by  Canadian  Chemical,  the  only 
user  of  butanes  as  a  petrochemical  feedstock  in  Alberta  at 
the  present  time. 

The  substantial  switch-over  in  feedstocks  from  butanes 
to  propane  indicated  by  Mr.  Wurzbach  of  Canadian  Chemical 
will  result  in  a  very  limited  use  of  butanes  by  this  plant 
in  the  future.  Consumption  of  field  butanes  by  Canadian 
Chemical  in  1959  was  at  the  rate  of  approximately  1,100 
barrels  per  day.  By  1965,  Canadian  Chemical  has  estimated 
it  will  be  consuming  a  total  of  300  barrels  per  day  of 
butanes  received  from  both  gas  plants  and  refineries. 

In  1960,  approximately  30  per  cent  of  Canadian 
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Chemical's  requirements  of  butanes  were  met  by  refinery  off¬ 
gases.  As  the  total  quantities  of  butanes  required  by  this 
plant  decline,  it  is  conceivable  that  a  proportionately 
greater  share  will  be  obtainable  from  refineries.  The  Board 
expects  that  by  1965  a  minimum  of  35  per  cent  of  the  butanes 
requirement  will  be  received  from  refineries.  Under  such 
circumstances,  Canadian  Chemical  will  require  about  195 
barrels  per  day  of  butanes  from  gas  processing  plants  in  1965. 

Both  the  Stanford  and  Purvin  &  Gertz  studies  indicate 
that  there  is  little  likelihood  of  the  development  of 
additional  petrochemical  plants  which  will  be  major  users 
of  butanes  in  Alberta  within  the  next  ten  years.  Dr. 

Harries,  however,  has  made  provision  in  his  estimates  for 
butanes  demand  of  over  2,000  barrels  per  day  by  1965  for  a 
possible  butadiene  plant. 

It  should  be  noted  that  since  Polymer  Corporation 
Limited  originally  considered  building  a  butadiene  plant  in 
Alberta,  additional  capacity  has  been  made  available  at 
Sarnia.  Should  Polymer  require  additional  butadiene,  there 
is  a  strong  possibility  that  more  of  this  product  could  be 
made  available  in  the  Sarnia  area.  On  balance,  it  seems 
unlikely  that  Polymer  will  construct  a  plant  in  Alberta  in 
the  near  future. 

At  the  present  time,  there  are  no  firm  plans  for  the 
establishment  in  Alberta  of  any  other  petrochemical  plants 
based  on  the  utilization  of  butanes,  However,  as  pointed 
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out  by  Mr.  Wurzbach  during  the  course  of  the  last  Westalta 
hearing,  the  petrochemical  industry  is  a  dynamic  one  and 
some  consideration  of  future  developments  in  this  field  in 
Alberta  mu  st  not  be  overlooked.  For  these  reasons  an 
allotment  of  500  barrels  per  day  has  been  included  with 
the  estimates  of  Canadian  Chemical's  requirements  for  1965 
and  an  additional  100  barrels  per  day  has  been  added  each 
year  between  1965  and  1970  to  cover  the  possibility  of  the 
construction  of  a  second  petrochemical  plant  in  Alberta 
using  butanes  some  time  after  1964.  Since  the  base  on 
which  future  growth  is  to  be  projected  is  relatively  small, 
the  rate  of  growth  of  butanes  utilization  in  the  petro¬ 
chemical  field  will,  as  forecast  by  the  Board,  grow  at  10 
per  cent  per  year  between  1965  and  1970,  8  per  cent  between 
1970  and  1975  and  5  per  cent  thereafter. 

Table  B-7  and  Figure  B-2  illustrate  the  Board's  fore¬ 
cast  of  butanes  use  by  petrochemical  plants  in  Alberta  in  the 
thirty  years  after  1961. 

BUTANES  -  REFINERIES 

Butanes  are  used  as  gasoline  blending  components 
primarily  during  winter  months  when  atmospheric  temperatures 
are  low  enough  to  prevent  excess  vapourization  of  the  butanes 
blended  into  the  gasoline.  Iso-butane  is  used  chiefly  by 
refineries  as  an  alkylation  feedstock  to  produce  alkylate 
gasoline  which,  in  turn,  is  one  of  the  components  blended 
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with  straight  run  gasoline  to  produce  high  octane  gasoline. 

Requirements  for  butane  and  iso-butane  by  Alberta 
refineries  have  exceeded  their  internal  production  of  light 
ends  in  recent  years.  As  a  consequence,  a  growing  demand 
within  certain  refineries  in  Alberta  has  developed  for  both 
butane  and  iso-butane  from  gas  processing  plants. 

Britamoil  Application  -  Stanford  Study 

The  Stanford  Research  Institute  predicts  that  the  net 
deficit  of  refineries  in  Western  Canada  for  butanes  will 
increase  from  approximately  1,000  barrels  per  day  in  1960 
to  5,100  barrels  per  day  in  1970.  No  estimates  were  made 
available  by  the  study  covering  deficits  of  Alberta 
refineries  alone  for  butanes. 

F oo th i 1 1 s-We s t a  1 1 a  Application  -  Harries'  Study 

Dr.  Harries  has  stated  in  his  marketing  study  that 
Alberta  refineries  will  require  approximately  1,500  barrels 
per  day  of  butanes  for  alkylation  purposes  by  1962. 

Hydrocarbons  Application  -  Purvin  &  Gertz  Study 

Purvin  &  Gertz  estimates  that  demand  for  butane  and 
iso-butane  by  Alberta  refineries  in  1962  will  approximate 
690  barrels  per  day  and  increase  to  1,055  barrels  per  day 
by  1971,  an  average  rate  of  increase  of  less  than  5  per 


cent  annual ly . 
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THE  VIEWS  OF  THE  BOARD 

At  the  present  time,  there  are  two  alkylation  units 
operated  by  refineries  in  Alberta,  one  located  in  Edmonton 
and  the  other  in  Calgary.  The  original  unit  was  constructed 
in  the  Calgary  area  to  produce  aviation  gasoline.  It  is 
expected  that  the  demand  for  aviation  gasoline  will  continue 
to  decline  in  Alberta  as  the  use  of  jet  and  turbo-prop 
aircraft  increases.  However,  it  is  expected  that  the  average 
octane  rating  of  premium  and  regular  grade  motor  gasolines 
taken  together  will  increase  and  bring  with  it  a  continuing 
high  level  of  demand  for  higher  octane  gasoline.  Under 
these  conditions,  it  can  be  anticipated  that  the  demand  for 
field  iso-butane  as  an  alkylate  feedstock  may  also  increase. 
It  is  also  expected  that  the  demand  for  butanes  for  gasoline 
blending  will  increase  in  Alberta  in  proportion  to  the 
growth  in  demand  for  gasoline.  The  Stanford  study  supports 
this  v iew . 

Utilization  of  field  butanes  in  Alberta  has  increased 
substantially  in  1960  over  1939  demand  levels.  In  1959, 
refineries  in  Alberta  used  an  average  of  432  barrels  per 
day  of  field  butanes.  During  1960  consumption  of  normal 
butane  and  iso-butane  by  the  refineries  has  averaged  approx¬ 
imately  975  barrels  per  day.  It  is  expected  that  average 
consumption  in  1961  may  approach  1,200  barrels  per  day. 

In  the  immediate  future,  the  Board  expects  that  the 
switch-over  from  butanes  to  propane  feedstocks  at  Canadian 
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Chemical  will  increase  the  internal  supply  of  butanes  at 
the  refinery  in  Edmonton  in  which  the  newer  alkylation 
unit  is  located.  However,  this  alkylation  unit  has  not 
been  operating  at  its  full  capacity  as  yet  and,  as  its 
rate  of  operation  increases,  it  is  likely  that  greater 
quantities  of  field  products  will  be  used.  It  is  also 
possible  that  other  refiners  in  Alberta  who  own  supplies 
of  field  butanes  will  consider  the  addition  of  alkylation 
units  to  their  refineries  as  a  means  of  improving  their 
return  on  butanes  produced  by  gas  plants  they  own  or  in 
which  they  have  an  interest.  Newer  refineries  which  are 
designed  to  use  condensate,  on  the  other  hand,  will 
probably  obtain  the  type  of  gasoline  required  to  meet 
market  demands  by  the  installation  of  catalytic  reforming 
equipment . 

On  the  whole,  the  Board  expects  that  the  demand  for 
butanes  for  gasoline  alkylate  and  for  gasoline  blending 
will  continue  to  increase  moderately  over  the  long  term 
in  Alberta.  It  should  be  noted  that  long  term  forecasts 
of  this  nature  cannot  anticipate  changes  in  refinery 
technology  which  could  conceivably  alter  the  demand  for 
particular  feedstocks. 

The  Board  estimates  that  the  demand  for  field  butanes 
by  Alberta  refineries  will  reach  something  over  1,600 
barrels  per  day  by  1964  and  increase  after  that  date  at 
an  average  rate  of  4  per  cent  per  annum. 
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The  Board's  thirty-year  forecast  of  demand  for  butanes 
by  Alberta  refineries  is  given  in  Table  B-7  and  shown  in 
Figure  B- 2 . 

LPG  REQUIREMENTS  FOR  MISCIBLE  FLOODING 

IN  ALBERTA 

F oo t hi 1 1 s -We s t al t a  Application  -  Harries'  Study 

The  submission  prepared  for  the  F o o t h i 1 1 s- We s t a 1 t a  group 
by  Dr.  Harries  made  no  specific  reference  to  the  use  of 
butanes  for  miscible  flooding,  but  did  forecast  propane 
requirements  of  800  barrels  per  day  for  miscible  flooding 
purposes  by  1962,  growing  thereafter  at  an  annual  rate  of 
5  per  cent. 

Britamoil  Application  -  Stanford  Study 

The  submission  prepared  by  the  Stanford  Research 
Institute  for  Britamoil  included  estimates  based  on  discussions 
with  Western  Canadian  oil  producers,  which  project  the  Western 
Canada  miscible  flood  demand  from  1,000  barrels  of  propane  and 
1,000  barrels  of  butanes  per  day  in  1960  to  1,800  barrels  of 
propane  and  1,700  barrels  of  butanes  per  day  in  1970.  The 
three  methods  of  miscible  phase  displacement,  i.e.  injecting 
dry  gas  at  high  pressure,  cycling  LPG  rich  gas  and  the  LPG 
"slug"  process,  were  mentioned  with  the  comment  that  the 
last  named  process  had  drawn  the  greatest  interest. 

Hydrocarbons'  Application  -  Purvin  &  Gertz  Study 


The  submission  prepared  by  Purvin  &  Gertz  for 
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Hydrocarbons  estimated  that  the  propane  demand  for  miscible 
flood  in  Alberta  would  start  at  1,200  barrels  per  day  in 
1962  and  increase  annually  by  100  barrels  per  day  to  2,100 
barrels  per  day  by  1971.  The  butane  requirements  were 
estimated  to  be  in  the  same  amounts. 

THE  VIEWS  OF  THE  BOARD 

The  Board  has  estimated  the  volumes  of  LPG  which  it 
believes  will  be  used  for  miscible  flooding  in  that  portion 
of  Alberta's  proven  oil  reserves  amenable  to  miscible 
flooding.  Since  the  Board  has  given  primary  consideration 
to  the  trend  over  a  two-year  period  in  discoveries  of  new 
gas  reserves  in  the  production  portion  of  this  report,  the 
Board  considers  it  is  consistent  to  estimate  LPG  require¬ 
ments  for  the  miscible  flooding  of  future  reserves  on  the 
same  two-year  discovery  trend. 

Current  economics  indicate  that  specific  light  gravity 
crude  oil  reservoirs  may  be  amenable  to  the  "miscible  slug 
process"  under  special  conditions.  However,  reservoirs  with 
relatively  high  pressures  and  containing  more  volatile  crudes 
are  thought  to  show  more  favourable  economics  with  the  use  of 
the  "condensing  gas  drive"  miscible  flood  process  than  with 
the  use  of  the  miscible  slug  process. 

The  proven  reserves  assumed  to  be  amenable  to  a  miscible 
flood  recovery  process  were  considered  to  be  located  in  the 
Pembina  Cardium  Pool  and  the  Swan  Hills-Kaybob  Beaverhill 
Lake  complex.  It  was  assumed  that  miscible  flooding  by 
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the  condensing  gas  drive  process  would  be  more  attractive 
than  the  LPG  slug  process  due  to  the  generally  high  reservoir 
pressures  in  the  pools  in  the  Swan  Hills-Kaybob  area.  The 
Board  estimates  that  one-third  of  the  reserves  in  the  area 
could  be  pressure  maintained  under  miscible  drive  using  such 
separator  gases  as  may  be  gathered  from  the  entire  Swan  Hills 
area.  While  such  a  miscible  process  requires  a  considerably 
greater  total  LPG  content  than  does  the  slug  process,  the 
net  effect  is  to  extend  the  time  of  LPG  injection  while  con¬ 
serving  solution  gas  and  avoiding  the  cost  of  an  LPG  separation 
plant. 

In  its  LPG  production  estimates,  the  Board  has  assumed 
certain  levels  of  propane  and  butanes  recovery  from  the 
Swan  Hills-Kaybob  area.  The  volumes  presented  in  Table  B-8 
from  1962  on  as  LPG  required  to  flood  established  reserves, 
include  these  same  quantities  of  propane  and  butanes  on  the 
assumption  that  the  quantities  of  LPG  which  would  have  been 
recovered  in  the  Swan  Hills-Kaybob  area  would  be  lost  to  the 
market  if  this  miscible  flood  project  is  undertaken.  The 
figures  for  1961  and  1962  include  LPG's  authorized  for 
injection  into  Board  approved  LPG  flood  schemes  in  the 
Pembina  Cardium  Pool.  No  specific  provision  for  any  additional 
miscible  flood  schemes  in  the  Pembina  Cardium  Pool  has  been 
made  by  the  Board  beyond  1962. 
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If  the  assumptions  made  by  the  Board  with  respect  to 
the  Swan  Hills-Kaybob  area  are  not  fully  realized,  the 
Board  feels  that  the  quantities  of  propane  and  butanes 
allocated  for  miscible  flooding  purposes  in  this  area  will 
provide  a  reserve  for  the  possible  continuation  of  miscible 
flooding  in  the  Pembina  Field  or  in  other  pools  in  the 
Province. 

LPG  requirements  as  estimated  by  the  Board  for 
miscible  flooding  of  both  discovered  and  undiscovered  oil 
reserves  are  shown  in  Table  B-8  over  a  thirty-year  period. 
Propane  and  butanes  requirements  for  this  purpose  are  also 
shown  individually  in  Tables  B-5  and  B-7  and  Figures  B-l 
and  B- 2 . 

CONDENSATE  AND  NATURAL  GASOLINE 
 (PENTANES  PLUS) 

Each  of  the  applicants  presented  views  concerning  the 
future  requirements  in  Alberta  for  condensate  and  natural 
gasoline  based  on  the  projected  demand  of  Alberta  refineries 
for  these  gas  by-products.  None  of  the  applicants  anticipated 
the  development  of  a  demand  for  pentanes  plus  by  petro¬ 
chemical  plants  in  Alberta  during  the  ten-year  forecast 
periods  which  they  generally  employed.  All  stressed  the 
fact  that  the  demand  for  gasoline  and  light  distillates 
is  increasing  in  Alberta  in  such  a  manner  as  to  make 
condensate  an  increasingly  attractive  charge  stock  for  local 
refineries  due  to  its  higher  yield  of  gasoline  compared  to 
that  obtainable  from  typical  Alberta  crude  oils. 
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Brltamoil  Application  -  Stanford  Study 

The  Stanford  Research  Institute  points  out  that  there 
is  a  substantial  interest  in  condensate  by  refineries  and 
that  Canadian  interest  is  centred  primarily  in  the  Prairie 
Provinces.  They  state  that  the  growing  interest  in  cond¬ 
ensate  in  the  Prairie  Provinces  is  due  to  rapidly  increasing 
market  requirements  for  gasoline  and  jet  fuel  and  the  fact 
that  by  using  condensate,  refineries  in  this  area  can  make 
the  necessary  yield  adjustments  with  relatively  low  capital 
inve  s  tmen t . 

Stanford  states  further  that  the  use  of  condensate 
in  refineries,  having  as  it  does  such  a  different  yield 
pattern  from  most  of  the  crudes  presently  in  use,  would 
lower  the  operating  rate  on  some  of  the  existing  process 
units  and  thereby  lengthen  the  payout  time  on  these 
facilities.  Lower  prices  for  condensate  would  be  required 
to  compensate  for  the  lower  operating  rate  of  some  process 
units. 

On  the  assumption  that  60  per  cent  or  more  of  the 
future  growth  in  throughput  of  Prairie  refineries  will  be 
based  on  the  use  of  condensate,  the  demand  for  condensate 
and  natural  gasoline  in  Alberta  is  forecast  as  increasing 
from  6,000  barrels  per  day  in  1960  to  20,000  barrels  per 
day  in  1965  and  to  30,000  barrels  per  day  in  1970. 

Westalta  Application  -  Harries1  Study 


In  his  study,  Dr.  Harries  projected  a  condensate  use 
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in  Alberta  growing  from  14,500  barrels  per  day  in  1962  to 
22,000  barrels  per  day  in  1966  and  a  maximum  Alberta 
condensate  use  growing  from  18,000  barrels  per  day  in  1962 
to  43,000  barrels  per  day  in  1966.  The  maximum  figures 
were  indicated  as  being  rough  estimates  based  on  very 
material  changes  in  existing  plants. 

Hydrocarbons'  Application  -  Purvin  &  Gertz  Study 

The  Purvin  &  Gertz  study  also  states  that  markets  in 
the  Prairie  Provinces,  particularly  Alberta,  are  becoming 
largely  gasoline-dominated  markets  and  the  residual  fuel  oil 
market  is  disappearing.  With  a  diminishing  market  for  fuel 
oil,  Purvin  &  Gertz  states  that  the  Prairie  refineries 
must  produce  an  increasing  percentage  of  gasoline  per  barrel 
of  charge.  The  use  of  condensate  would  favour  this  increased 
gaso line  yie Id  . 

Purvin  &  Gertz  indicates  that  in  the  light  of  existing 
refinery  facilities  and  market  requirements  in  Alberta,  15 
per  cent  of  refinery  crude  runs  in  1960  could  have  been  met 
by  condensate.  With  condensate  available  in  quantity, 

Purvin  &  Gertz  suggests  that  Alberta  refiners  could  program 
further  expansion  so  that  condensate  could  represent  50  per 
cent  of  future  increases  in  crude  runs.  Such  expansion,  it 
is  suggested,  could  be  based  largely  on  the  installation  of 
additional  distillation  and  catalytic  reforming  capacity 


directed  to  the  use  of  condensate. 
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Purvin  &  Gertz  projects  the  refinery  demand  for 
condensate  at  14,100  barrels  per  day  in  1962,  increasing 
to  30,700  barrels  per  day  in  1971.  It  states  that  these 
figures  do  not  represent  the  maximum  amount  of  condensate 
which  could  be  used  within  the  Province. 

Provincial  Products'  Application  -  Fish  Co r po r a t i on  S  t  udy 

Forecasts  of  condensate  requirements  in  Alberta  in 
this  study  were  stated  as  having  been  based  on  information 
obtained  from  Alberta  refiners.  On  the  basis  of  these 
reports,  condensate  usage  by  Alberta  refineries  is  fore¬ 
casted  to  increase  from  15,900  barrels  per  day  in  1961  to 
27,100  barrels  per  day  in  1970. 

THE  VIEWS  OF  THE  BOARD 

Following  the  close  of  the  F oo t hi 1 1 s-We s t al t a  hearings, 
the  Board  asked  the  major  oil  refiners  in  Alberta  for  their 
estimates  of  the  volumes  of  condensate  and  natural  gasoline 
they  would  expect  to  run  in  the  ten-year  period  to  1971  and 
in  the  year  1981.  The  full  co-operation  of  the  refiners  in 
providing  forecasts  of  their  pentanes  plus  requirements  was 
very  helpful  to  the  Board  in  considering  the  estimates  sub¬ 
mitted  by  the  applicants  and  those  prepared  by  the  Board's 
own  s  t  af  f . 

In  reviewing  the  minimum  and  maximum  estimates  provided 
by  the  refiners  and  the  estimates  of  the  applicants,  the 
Board  recognized  that  the  overall  demand  for  pentanes  plus 


in  Alberta  will  depend  to  a  large  extent  upon  the  demand  for 
different  types  of  petroleum  products  in  Alberta  and  its 
peripheral  marketing  area.  A  number  of  applicants  gave 
the  opinion  that  Alberta  is  becoming  a  ga so  1 ine -dominated 
market  due  to  the  continuing  decline  in  demand  for  residual 
oils.  It  does  appear  likely  that  natural  gas  will  continue 
to  increase  its  share  of  provincial  energy  requirements,  and 
partly  at  the  expense  of  fuel  oils.  However,  the  Board  feels 
that  the  major  effect  of  the  loss  of  residual  oil  markets 
through  such  factors  as  competition  from  natural  gas  and  the 
d i e s e 1 i z a t i on  of  railroads  has  already  been  felt.  The  table 
below  illustrates  the  major  shift  in  demand  which  has 
occurred  between  classes  of  petroleum  products  in  Alberta 
and  its  fringe  markets  since  1950. 

Percentage  Demand  for  Various  Classes  of  Refined 


Petroleum  Products  in  Alberta  and  Fringe  Markets  - 


1950 

,  1955  and  1960 

Year 

Gasolines 

Middle 

Distillates 

Heavy  Fuel 
Oils 

Total  for 
Selected  Classes 

1950 

54.0 

17.0 

29.0 

100 . 0 

1955 

56 .0 

26.0 

18 .0 

100 . 0 

1960 

57.0 

34.0 

9.0 

100 . 0 

Source:  Refined  Petroleum  Products,  Dominion  Bureau  of 

Statistics,  Ottawa. 

The  Board  does  not  expect  that  the  future  rate  of  growth 
in  the  demand  for  gasoline  in  Alberta  will  equal  the  rates  of 
increase  which  occurred  in  the  late  1940's  and  early  1950's. 
The  number  of  persons  per  motor  vehicle  in  Alberta  is  rapidly 


B  -  48 


approaching  the  numbers  considered  to  represent  a  saturated 
market  for  a  given  population.  A  greater  proportion  of 
future  sales  of  motor  vehicles  will  depend,  as  a  result, 
on  the  growth  of  the  population  in  Alberta  and  peripheral 
areas  rather  than  the  unsatisfied  demand  of  the  existing 
population.  This  factor  will  tend  to  limit  the  rate  of 
increase  in  sales  of  motor  fuel  despite  an  expected  increase 
in  the  number  of  miles  travelled  by  an  average  vehicle. 
Another  significant  factor  which  will  affect  sales  of 
gasolines  in  Alberta  occurred  as  a  result  of  the  conversion 
of  aircraft  of  the  major  air  lines  in  Alberta  from  piston 
to  turbine  powered  craft.  A  very  marked  decline  in 
aviation  gasoline  requirements  took  place  in  late  1960  and 
early  1961  because  of  this  development.  It  is  doubtful 
if  increased  demand  for  aviation  gasoline  by  other  users 
will  reverse  the  present  downward  trend  in  sales  until  the 
mid-1960's.  The  Board  also  expects  that  the  rate  of 
growth  in  demand  for  motor  gasoline  will  be  adversely 
affected  by  the  continuing  shift  from  gasoline  to  diesel- 
fueled  tractors  on  Alberta  farms. 

There  is  a  considerable  amount  of  evidence  available 
today  to  indicate  that  the  major  area  of  growth  in  the 
demand  for  petroleum  products  in  Alberta  and  fringe  markets 
will  be  in  the  middle  distillates  category.  Diesel  fuel 
oil  for  farm  tractors,  railroads,  highway  hauling  and  other 
industrial  uses  is  expected  to  increase  in  demand  steadily. 
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Jet  fuel  and  turbo-prop  fuel  requirements  for  aircraft  will 
probably  show  substantial  increases  during  the  early  part 
of  the  forecast  period.  Requirements  for  No.  2  and  3 
fuel  oil  are  not  expected  to  decline  significantly  from 
present  levels  and  may  conceivably  show  increases  during 
a  part  of  the  forecast  period. 

Of  the  heavier  petroleum  products,  asphalt  and 
lubricating  oils  and  greases  are  expected  to  show  fairly 
constant  rates  of  growth. 

Under  such  market  requirements,  the  different  yields 
of  refined  products  which  may  be  obtained  from  various 
qualities  of  pentanes  plus  are  important  considerations  in 
determining  the  volumes  which  may  be  used  in  Alberta 
refineries.  Since  natural  gasoline  produced  from  casing¬ 
head  gas  is  virtually  all  in  the  gasoline  boiling  range, 
little  flexibility  in  yields  is  offered  a  refiner  when 
this  product  is  used.  A  refiner  using  condensate  with 
an  API  gravity  between  50  and  60  degrees,  on  the  other 
hand,  has  greater  flexibility  as  to  his  yields  of  gasoline 
and  middle  distillates,  particularly  the  ligher  middle 
distillates  such  as  J  P  -  4  type  jet  fuel.  The  refiners 
interviewed  by  the  Board  indicated  a  preference  for  the 
heavier  gravity  pentanes  plus  due  to  the  nature  of  their 
market  requirements  for  refined  products  in  Alberta  and 
fringe  markets.  Demand  for  heavier  gravity  pentanes  plus 
is  particularly  important  to  a  refiner  without  thermal  or 
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catalytic  cracking  facilities  for  controlling  the  yield 
pattern  of  his  crude  oil  feedstocks. 

In  addition  to  the  types  of  petroleum  products  required 
to  meet  the  needs  of  Alberta  consumers,  the  actual  volume 
of  pentanes  plus  which  will  be  used  in  Alberta  will  be 
determined  by  such  factors  as  the  type  of  processing  equip¬ 
ment  in  local  refineries  and  the  relative  price  of  pentanes 
plus  to  crude  oil.  The  Board  has  assumed  that  these  factors 
are  reflected  in  the  estimates  of  pentanes  plus  requirements 
presented  to  the  Board  by  the  major  refiners. 

In  general,  the  Board  found  relatively  close  agreement 
between  the  estimates  of  pentanes  plus  requirements  presented 
to  it  by  both  the  applicants  and  the  refiners.  Based  on  its 
own  analysis  of  these  requirements  in  Alberta,  the  Board 
feels  that  the  figures  presented  in  Table  B-9  for  a  thirty- 
year  period  represent  a  reasonable  forecast  of  pentanes  plus 
demand  by  Alberta  refineries. 


TABLE  8-1 

FORECASTED  TREND  IN  THE  CONSUMPT  ION  OF  PROPANE  OH  ALBERTA  FARMS 
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Excludes  miscible  flood  re$uire»cnts 


TABLE  B-6 


FORECASTS  OF 

PROPANE  REQUIREMENTS  FOR 

ALBERTA  AND 

FR  INGE  MARKETS  -  1961-1990 

ALBERTA 

-  Barrels 

FRINGE  AREA 

!  PER  DAY  - 

ALBERTA  AND 
FR  INGE  AREA 

FOOTHILLS  - 

YEAR 

REQUIREMENTS 

REQUIREMENTS 

REQUIREMENTS 

WESTALTA  ESTIMATE (♦) 

1%1 

5,000 

500 

5,500 

1962 

5,800 

400 

6,200 

5,900 

1963 

6.,  700 

400 

7,100 

6,300 

1964 

7,500 

500 

8,000 

6,900 

1965 

8,400 

500 

8,900 

7,500 

1966 

9,200 

500 

9,700 

7,900 

1967 

9,900 

600 

10,500 

8,300 

1968 

10,600 

600 

11,200 

8,800 

1969 

11,200 

700 

11,900 

9,200 

1970 

11,800 

700 

12,500 

9,800 

1971 

12,400 

800 

13,200 

1  U,400 

1972 

13,000 

800 

13,800 

11,000 

1973 

13,700 

900 

14,600 

1974 

14,20U 

900 

15,100 

1975 

14,800 

1,000 

15,800 

1976 

15,500 

1,100 

16,600 

1977 

16,100 

1,100 

17,200 

1978 

16,700 

1,200 

1 7, 900 

1979 

17,300 

1,300 

18,600 

1980 

1 7, 800 

1,300 

19,100 

1981 

18^300 

1,300 

19,600 

1982 

18,800 

1 ,4UU 

20,200 

1983 

19,200 

1,400 

20,600 

1984 

19,900 

1,400 

21,300 

1985 

20,300 

1,500 

21,800 

1986 

20,900 

1 ,5UU 

22,400 

1987 

21*  300 

1,500 

22,800 

1988 

21,900 

1,600 

23,500 

1989 

22,500 

1,600 

24,100 

1990 

23,300 

1,600 

24,900 

{*)  The  Foothills  -  Westalta  group  was  the  only  applicant 

TO  ESTIMATE  PROPANE  DEMAND  FOR  ALBERTA  AND  FRINGE  MARKETS. 


FORECASTS  OF  BUTAME.  ISO-BUTANE  &  LPG  MIX  REQUIREMENTS  FOR  ALBERTA  -  1961-1990 

-  Barrels  per  Day  - 
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(1)  Iwumw  REQU IREMENTS  IN  FRINGE  AREA* 

(2)  Excludes  miscible  plobd  requirements 
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1961 

1962 

1963 

196V 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

197V 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

198H 

1985 

1986 

1987 

1988 

1989 

1990 


imo-a 


OIL  AfflLGAS  CONSERVATION  BOARD  ESTIMATES  OF 
-  Barrels  Per  Day  - 


REQUIREMENTS  FOR 


REQUIREMENTS  FOR 
FUTURE  OIL  DISCOVERIES 
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mm 

PMME 

MME 

EM. Ml 

mm 

mmi m 

1,100 

1,100 

- 

- 

1,100 

1,100 

2,200 

1,600 

1,600 

mo 

1,600 

1,600 

3,200 

2,000 

1,100 

- 

2,000 

1,100 

3,100 

2,200 

1,200 

- 
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2,200 

1,200 

3  ,H0Q 

2,300 

1,200 
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3,500 

2,V00 
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300 
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100 

2,500 

1,300 

3,800 

2,200 

1,20b 

300 

100 

2,500 

1,300 

3,800 

2,200 

1,200 

300 

100 

2,500 

1,300 

3,800 

2,100 

1 ,000 

300 

100 

2,H00 

1,300 

3,700 

2,100 

1,100 

300 

100 

2,V00 

1,200 

3,600 

2,000 

1,100 

300 

100 

2,300 

1,200 

3,500 

2,000 

1,000 

300 

100 

2,300 

1,100 

3,H00 

1,900 

1,000 

300 

100 

2,200 

1,100 

3,300 

1,900 

1 ,000 

300 

100 

2,200 

1,100 

3,300 

1,800 

900 

300 

100 

2,100 

1,000 

3,100 

1,800 

900 

300 

100 

2,100 

1,000 

3,100 

1,700 

900 

300 

100 

2,000 

1,000 

3,000 

1,700 

800 

300 

100 

2,000 

900 

2,900 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

*  kt 


TABLE  B-9 


FORECASTS  OF  CONDENSATE  AND  NATURAL  GASOLINE  (PENTANES  PLJUS) 


33, 000 

34.500 

35.500 

36.500 
38,000 

39.500 
41,000 


-  Barrels  per 

DAY  - 

A  P  P  L  1 

CANTS 

BOARD 

F00TH  1  LLS 
WESTALTA 

BRITAM0I 

L  HYDROCARBONS 

PROVINCIAL 

PRODUCTS 

7,100 

6,000 

- 

- 

o 

o 

o 

4k 

- 

- 

- 

15,900 

14,000 

14,500 

«* 

14,100 

17,200 

17,000 

16,000 

15,000 

15,700 

18,500 

20,000 

18,000 

17,300 

19,800 

23,000 

20,000 

20,000 

19,000 

21,200 

25,000 

21,400 

20,800 

22,400 

26,500 

22,900 

22,700 

23,600 

28,000 

24,500 

24,600 

24,800 

29,000 

26,200 

26,600 

26,000 

30,000 

28,000 

30,000 

28,600 

27,100 

31,000 

30,000 

30,700 

32, 000 

32,000 

42,000 

43.500 
45,000 
47,000 

48.500 
50,000 
52,000 
54,000 

55.500 

57.500 

59.500 
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(I)  Includes  Requirements  In  Fringe  Areos 
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APPENDIX  C 

THE  PRESENT  AND  FUTURE  REQUIREMENTS  OF 
AREAS  IN  CANADA  ADJACENT  TO  ALBERTA  FOR 
NATURAL  GAS  LIQUIDS 

Propane  distribution  patterns  in  the  past  have  tended 
to  include  south-eastern  British  Columbia  and  the  western¬ 
most  portion  of  Saskatchewan  as  part  of  the  marketing  area 
served  by  Alberta  gas  plants.  Alberta  and  fringe  marketing 
areas  as  defined  by  the  Board  are  illustrated  in  Figure  C-l. 

South-eastern  British  Columbia 

The  area  in  British  Columbia  which  may  be  considered 
as  a  fringe  market  of  Alberta  has  been  restricted  by  the 
Board  to  the  area  encompassed  by  Census  Division  No.  1.  In 
1956  this  census  division  contained  666  farm  dwellings, 

3,694  non-farm  dwellings  and  3,775  urban  dwellings. 

The  propane  market  in  south-eastern  British  Columbia 
has  been  largely  developed  in  urban  areas  and,  due  to  the 
scheduled  provision  of  natural  gas  to  all  the  urban  centres 
in  this  region  in  late  1961  or  early  1962,  it  is  expected 
that  a  substantial  decline  in  propane  sales  will  occur  in 
1962.  It  is  also  likely  that  natural  gas  will  be  made 
available  to  the  larger  villages  in  this  area  in  subsequent 
years  . 

Propane  distributors  expect  that  it  will  take  five  to 
six  years  before  the  loss  of  propane  markets  in  such  centres 
as  Cranbrook,  Kimberley  and  Fernie  can  be  offset  by  the 
development  of  markets  in  surrounding  farm  and  non-farm 
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rural  areas.  Only  modest  rates  of  growth  are  forecast  to 
occur  in  this  area  after  this  period  of  adjustment  as  shown 
in  Table  C-l. 

The  Board  feels  that  butanes  sales  in  this  area  will 
remain  relatively  negligible. 

Sa  ska  t  chewan 

In  general  terms,  the  region  of  Saskatchewan  which 
the  Board  has  considered  to  be  peripheral  to  the  Alberta 
market  would  include  the  area  covered  by  Census  Divisions 
4,  8,  13  and  17  in  the  westernmost  portion  of  the  Province. 

The  distribution  of  households  in  this  area  in  1956  was  as 
follows: 


Farm 

Rur  a  1 

Non- 

F  arm 

Urban 

Census 

D iv i s i on 

4 

2  ,556 

1,331 

1,233 

C  en  s  us 

Divi sion 

8 

4,268 

2,772 

4,2  19 

Census 

Division 

13 

4,208 

2,527 

1  ,  946 

Census 

D i vi s ion 

17 

4,175 

2  ,268 

1 ,358 

TOTAL 

15,207 

8,898 

8  ,  756 

Both  farm  and  rural  non-farm  dwellings  in  western 
Saskatchewan  represent  approximately  20  per  cent  of  the 
total  dwellings  in  these  categories  in  Alberta.  Natural 
gas  is  generally  available  throughout  this  area,  although 
the  provision  of  this  service  has  not  developed  as  inten¬ 
sively  as  in  Alberta  to  this  date.  However,  long-term 
market  estimates  have  been  based  on  the  assumption  that  all 
towns  with  populations  in  excess  of  1,000  persons,  in 
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addition  to  some  smaller  towns  and  villages,  will  be  supplied 
with  natural  gas  in  the  foreseeable  future.  Consequently,  as 
in  the  case  of  Alberta,  the  number  of  occupied  dwellings  in 
farm  and  non-farm  rural  areas  was  considered  as  the  major 
determinant  in  establishing  the  size  of  the  propane  market. 
Consideration  was  also  given  to  the  less  competitive  position 
of  propane  with  respect  to  other  fuels,  particularly  fuel 
oil,  in  Saskatchewan  due  to  costs  of  transportation  which 
will  add  4  to  5  cents  per  gallon  to  average  propane  prices 
prevailing  in  Alberta. 

Due  primarily  to  competition  from  other  types  of  fuel  and 
the  added  competition  from  refinery  propane,  the  Board  feels 
that  the  proportion  of  dwellings  using  Alberta  propane  in 
the  fringe  area  of  Saskatchewan  will  not  reach  the  levels 
predicted  to  occur  in  Alberta.  It  is  estimated  that  in  1961, 
the  western  region  of  Saskatchewan  will  absorb  some  285 
barrels  per  day  of  propane.  This  is  approximately  12  per  cent 
of  the  expected  consumption  of  propane  by  domestic  and  commer¬ 
cial  users  in  Alberta.  By  1965,  this  area  of  Saskatchewan 
may  consume  quantities  of  propane  equal  to  some  12,5  per 
cent  of  Alberta  consumption  in  the  domestic  and  commercial 
category  and  increase  to  approximately  13.5  per  cent  by 
1970.  By  the  end  of  the  forecast  period,  the  Board  expects 
that  western  Saskatchewan  consumption  of  Alberta  propane 
by  domestic  and  commercial  users  will  reach  something  in  the 
order  of  17  per  cent  of  the  consumption  expected  in  this 
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category  in  Alberta  at  that  time. 

The  1956  census  reported  approximately  21,000  tractors 
in  the  four  census  divisions  of  Saskatchewan  considered 
peripheral  to  the  Alberta  market.  Estimates  of  the  impact 
of  propane  consumption  by  tractors  in  this  area  has  not 
been  attempted  by  the  Board.  It  is  considered,  however,  that 
sufficient  leeway  exists  in  the  internal  combustion  end-use 
estimates  for  Alberta  to  cover  potential  tractor  use  of 
propane  in  western  Saskatchewan.  Propane  consumption  by 
industrial  users  in  western  Saskatchewan  has  been  treated 
similarly  by  increasing  the  forecast  consumption  of  propane 
in  this  end-use  in  Alberta. 

The  demand  for  butanes  in  western  Saskatchewan  is 
expected  to  be  relatively  insignificant  over  the  forecast 
period. 

The  Board's  thirty-year  forecast  of  total  propane  sales 
in  markets  peripheral  to  Alberta  is  shown  in  Table  B-5. 

Table  C-l  sets  out  expected  trends  in  sales  of  propane 
in  the  domestic  and  commercial  demand  category  in  south¬ 
eastern  British  Columbia  and  western  Saskatchewan  from 
1961  to  1970  and  for  selected  years  thereafter. 


TABLE  C-l 


ESTIMATED  DOMESTIC  AND  COMMERCIAL 
REQUIREMENTS  FOR  ALBERTA  PROPANE  - 
FRINGE  MARKETS  IN  BRITISH  COLUMBIA 
_ AND  SASKATCHEWAN _ 

(Amounts  in  Barrels  per  day) 


BRITISH 


YEAR 

COLUMBIA 

SASKATCHEWAN 

TOTAL 

196  1 

2  15 

285 

500 

1962 

105 

295 

400 

1963 

90 

310 

400 

1964 

100 

400 

500 

1965 

100 

400 

500 

1966 

100 

400 

500 

1967 

100 

500 

600 

1968 

100 

500 

600 

1969 

100 

6j0O 

700 

1970 

100 

600 

700 

1975 

140 

860 

1 ,000 

1980 

230 

1,070 

1  ,300 

1985 

300 

1,200 

1,500 

1990 

365 

1,235 

1 ,600 
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